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Chronic venous leg ulcers (VLUs) are wounds with an underlying venous etiology, 
accounting for about 70% of all chronic leg ulcers. They affect 1–3% of the world population, 
and their prevalence increases with age. The treatment of VLUs is often expensive. The risk 
factors of obesity, age, hormonal status, employment requiring standing, and genetics have a 
large influence on the development of VLUs. 
Several treatment options for VLUs that centrally involve compressive therapy have 
been developed. The patient care guidelines include wearing graduated compression therapy, 
exercising regularly, performing leg elevation, and practicing good skincare and vigilant 
observation of ulcer formation. 
There is little evidence on why and how patients with VLUs self-treat ulcers or what 
they do when they are not being supervised by health professionals or are not provided with 
direct help. No clinical evidence has been found for the frequency of dressing change, type of 
dressing, how to nourish the skin around the wound, or how to deal with pain. This study 
investigated how and why patients self-treat their VLUs. 
 
METHODS: 
The study was conducted in outpatient clinics in three Croatian hospitals. The first step 
was a qualitative interview survey of 32 patients with VLUs, which revealed patients’ 
perspectives and descriptions of their self-treatment procedures. Based on this results, an 
educational brochure was created, which was evaluated in four focus groups of healthcare 
professionals. Then, after the brochure was used in educational intervention with 112 VLU 
patients, this group was evaluated in reference to a control group of 100 patients. 
 
RESULTS: 
It was found that VLU patients generally do not understand wound etiology and self- 
treatment procedures such as leg elevation and exercise. Compressive therapy was not found 
to be sufficiently well understood; patients were found to be largely wearing long stretching 
bandages. 
Patients self-treat for a variety of reasons, both personal and broad based, including 
failures of the healthcare system, side-effects of wound dressing, and low treatment 
compliance. They often do imitate the wound-dressing procedures performed by home care 
nurses, but if they  see no progress as an outcome, they often resort to home-produced remedies. 
None of the patients interviewed reported receiving any written care guidelines. Informal 
caregivers, mostly female family members, appeared to play an important role, being involved 
with about 5% of interviewed patients. 
Quantitative analysis showed that the prevalence of self-treatment was 43%, with higher 
levels for occasional changes of wound dressings; this is performed more often by women in 
rural areas, mostly in the subgroup of younger people. Lack of organizational resources, such 
as availability of home care nurse visits, were found to be central reasons for self-care. 
The educational intervention performed in this study improved awareness of 
compression therapy, especially in relation to knowledge of recurrence, appropriate lifestyle 
habits, and warning signs related to VLUs. 
 
CONCLUSION 
Self-care is an inevitable part of treating chronic illnesses, and healthcare professionals 
must provide patients and informal caregivers with adequate information. Educational 
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On the Subject of Leg Ulcers 
 
“When we consider how filthy the habits of many persons are, who often leave their feet 
unwashed for weeks and months together, it cannot be wondered that skin so neglected 
should in the decline of life possess very imperfect vitality… daily washing the lower 
limbs with a piece of flannel and yellow soap and water, is one of the best means of 
reviving their decayed powers… and finally, the limb should be well and evenly 
bandaged from the toes to the knee, observing that the bandage is to be applied most 






The problem of venous insufficiency first arose when Homo sapiens adopted a vertical 
position because greater gravitational pressure affects the lower limbs, which consequently 
affects the peripheral venous system. 
The first written records concerning varicose veins are to be found in the Ebers Papyrus, which 
recommends no surgery as the treatment (2). 
Hippocrates provided the following prescription for venous leg ulcers (VLUs): “In the 
case of an ulcer it is not expedient to stand, more especially if the ulcer is situated in the leg. 
The sore is frequently wiped with a sponge and a dry piece of clean cloth is applied. Ulcers that 
are foul will not heal until they are cleansed. When the parts adjoining to a sore are inflamed 
or gangrenous, or when there is varix in a part, the ulcer will not heal” (3). He suggests that the 
wound be reopened if it healed (4). 
In the following centuries, VLUs came to be explained using humoral theory, which 
considered ulcers to be caused by the weight of the blood held in varicose veins. The treatment 
was to let out the blood and prevent the ulcers from healing. 
Records of surgical treatment can be found in Celsus, who proposed removing varicose veins 
with a hook (5). This procedure was described much later by Aeginata (6) and then by Pare. 
During the Middle Ages, bandaging and compression were found to relieve much of the 
discomfort of ulceration and to promote healing (7), Vassaseus described the valves in veins and 
their function (8), and Malpighi established the existence of the capillary network. In 1670, the 
function of the calf muscle pump in venous return was described by Richard Lower, and the 
discovery of a second aspect of the pressure changes brought about by thoracoabdominal 
respiration was attributed to Valsalva in 1710. 
The classic Trendelenburg Test was designed by the German surgeon Friedrich 
Trendelenburg in 1891. Dermatologist Unna developed the Unna boot to treat leg ulcers and 
other skin ailments (involving a mixture of gelatin, zinc oxide, glycerin, and water) (9). 
In 1953, Richard Linton brought these pieces of information together by identifying the concept 
of ambulatory venous hypertension and its relevance to chronic venous disease (CVD). The 





VLUs are the most severe manifestations of chronic venous disease, a condition that is 
caused by venous hypertension, in which valvular incompetence or venous outflow obstruction 
leads to impaired venous return. 
The main etiological factors for CVD are gender, hormons, age and genetic factors. Other 
factors can include deep vein thrombosis, perforator insufficiency, superficial and deep vein 
insufficiencies, arteriovenous fistulas, and calf muscle pump insufficiencies. These lead to 
increased pressure in the distal veins of the leg and, ultimately, venous hypertension, which 
causes an inflammatory reaction.  
The outflow of blood from the periphery to the heart is governed by the pushing factor, 
suction, and, in the upright position, an additional hemodynamic factor, the muscle pump, 
together with the intra- and intermuscular veins. 
Vein flap insufficiency, which is caused by vein enlargement or thrombotic failure, 
causes the pathological reflux of the blood, which ultimately causes a cascade of 
pathophysiological issues that result in the pooling of blood in the superficial veins and 
excessively high local pressure, which can result in the secondary failure of the superficial 
valves. 
Due to valvular incompetence, lack of vessel patency, and suboptimal muscle pump 
function, the ambulatory venous pressure (a level of venous pressure that is higher than normal 
and occurs when an individual exercises) is higher than the system can tolerate. This results in 
microangiopathy, the loss of erythrocytes from the vessels, higher levels of protein, and visible 
capillaries around the ankle. In patients with serious CVI veins, blood drainage is disturbed due 
to inefficient vein pumping, the vein flow is hindered, and, consequently, microangiopathy can 
appear.  
In post-thrombotic syndrome, the vein wall initially attempts to compensate for the 
increases in intraocular pressure via hypertrophy, and finally, due to venous hypertension and 
inflammatory degenerative events, the vascular wall connectively connects, expands, and 
extends. As venous hypertension is transferred from macrocirculation to microcirculation, over 
time, all signs of post thrombotic syndrome appear, including pain, cramps, edema, eczema 
dermatoliposclerosis, and ulceration. 
 
Regarding inflammation and hypoxia, there are few theories which describe the 
pathophysiology of CVI: 
 
• Fibrin cuff theory: in patients with venous insufficiency, fibrin is deposited around the 
capillary beds, causing enlarged endothelial pores and further increasing fibrinogen 
accumulation in the interstitial space. This leads to a 20-fold decrease in oxygen 
permeability, which causes further tissue hypoxia and then impaired and prolonged 
wound healing (11). 
• Inflammatory trap theory: in the fibrin cuff, several growth factors and inflammatory 
cells begin uncontrolled inflammation in the surrounding tissue, which prevents proper 
wound regeneration (12). Thomas found that 24% fewer leukocytes leave the dependent 
lower limb (1), which prompts the conclusion that leukocytes become trapped in 
capillaries, releasing proteolytic enzymes and reactive oxygen metabolites, which cause 
endothelial damage. These injured capillaries become increasingly permeable to 
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various macromolecules, leading to accentuated fibrin deposition. Occlusion by 
leukocytes also causes local ischemia, increasing tissue hypoxia and reperfusion 
damage (13,14). 
• The dysregulation of various cytokines: recent research has shown the impact of 
cytokines on VLUs. The dysregulation of various pro-inflammatory cytokines and 
growth factors, including tumor necrosis factor-α, transforming growth factor β (TGF-
β), and matrix metalloproteinases, leads to ulcer chronicity. 
 
Recently, the genetic variants associated with VLUs have been closely studied (15). 
Recent work has focused on genetic polymorphism in populations with chronic venous disease 
(CVD), with reference to the development and healing potential of VLUs (16). The C282Y 
gene mutation for hemochromatosis, factor XIII V34L gene variants, the ferroprotein gene, and 
the matrix metalloproteinase 12 gene are considered to be potential genetic risk factors for the 
development of VLUs and may have long-term implications for the risk of developing VLUs, 
their onset, the potential for healing, and size (17). In particular, gene mutation has been 
demonstrated to increase the risk for VLUs in patients with primary CVD (18). 
 
1.3.Risk factors 
The risk factors for VLU development are well studied (19–22), they are: 
• Older age (23, 24) 
• Female 
• Lipodermatosclerosis 
• Previous ulcer 
• Family history of CVD or ulcers 
• High body mass index 
• History of venous thromboembolism 
• Physical inactivity (related to skeletal or joint diseases of the lower limbs, 
occupation, or sedentary lifestyle) 
• multiple pregnancies 
• Severe leg injury or trauma 
 
All of these factors cause chronic venous insufficiency, which appears in the Clinical- 
Etiological-Anatomical-Pathophysiological (CEAP) classification (25, 26). 
 
1.4.Diagnostics 
Health status assessment is a complex process, and it demands wide bio-psycho-
physiological knowledge, with specific additional education and training. A comprehensive 
assessment of a patient with a VLU should include the following (27): 
• Medical and surgical history 
• VLU history 
• Vascular assessment 
• Biochemical investigation 
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• Mobility and functional status 
• Pain history 
• Psychosocial and cognitive status, quality-of-life assessment 
• Local wound assessment 
 
After a VLU is diagnosed, all healthcare professionals should follow the guidelines 
according to their qualifications. The assessment must be done according to the procedure, 
starting with the assessment of the patient and then assessment of the wound. All parameters 
of the assessment must be documented, and the wound must be photographed. 
 
1.5.Treatment 
The main goal of treatment is to heal the wound and to prevent recurrence. A central 
and inextricable part of efficient therapy is compression therapy, for which there are detailed 
guidelines based on best practices, including the necessary timeframe for wound healing (28- 
34). 
1.6.Cleansing 
Leg ulcers can be washed and cleaned with tap water or saline. The ulcerated leg should 
be carefully dried (31, 32). If skin cleansers are used, they must be gentle and must have pH 




There is no evidence that routine debridement can improve wound healing or wound 
closure. O’Donnell suggests that thorough debridement should be done on initial evaluation to 
remove obvious necrotic tissue (33). Further debridement should have a maintenance purpose, 
as the accumulation of debris could facilitate the onset or spread of wound infection. 
 
1.8.Wound dressing 
The wound dressing used for a VLU should be gentle and should be able to absorb 
wound exudate to maintain a moist environment. There is no evidence that one dressing is 
superior to others for VLU healing, although some research does favor one or another type of 
dressing. The dressings must have significant absorbance and should include foams, alginates, 
and other special dressings. They should be selected for the coverage layer for heavily 
exudative VLUs.  
Antimicrobial dressings are not recommended for routine VLU management (34–36). 
 
1.9.Surrounding skin 
Skin lubricants should be applied under compression to prevent and reduce dermatitis 
that often occurs on the skin around the ulcer. If severe dermatitis occurs, topical steroids are 
used to reduce secondary dermatitis (37). Contact dermatitis due to contact with dressings, 
plaster, or other products often occurs. It must be quickly recognized and treated by health care 
providers if further ulceration and complication are to be prevented in VLU healing (38, 39). 
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Recently, debridement pads have come to be used to facilitate the removal of keratotic skin 
plagues (40,41). 
 
1.10. Compression therapy 
Compression therapy corrects venous hypertension by improving the venous pumping 
function and lymphatic drainage as a result of compression, leading to increases in local 
hydrostatic pressure and decreases in superficial venous pressure. In this way, the edema 
dissolves, resulting in increased cutaneous blood flow (42). Further, applying external pressure 
to the limb improves hemodynamics (33, 43–45), controls edema (46–50), reduces 
inflammatory mediators (51–54), improves microcirculation (55, 56), improves arterial inflow 
(54, 57–59), and improves lymphatic drainage (60–66). 
Many devices have been used for compression therapy, such as various bandages, 
bandage systems, ready-to-use garments, and pneumatic devices (33). Effective VLU treatment 
with compression demands a device that does not allow the muscle to expand during walking, 
meaning that either short-stretch bandages or multicomponent elastic bandages that must be 
applied by trained healthcare personnel should be used (67, 68). Due to the inconsistent research 
results that omit sufficient description of compression textiles or the compression gradients 
used in therapy, the use of pressure-measuring devices at the skin–bandage interface to ensure 
adequate pressure during bandaging should be routine (69, 70). 
 
1.10.1. Types of compression therapy 
Multilayer compression kits (inelastic materials or short-stretch bandages) 
Inelastic bandages that do not move with the expansion and contraction of the muscle 
during walking are able to produce a significant difference between resting and working 
pressure and high-pressure peaks. These bandages are more effective for use in the standing 
position and during muscle activity than elastic bandages or compression stockings (71). 
Multicomponent bandages are more effective than single-component ones in allowing ulcer 
healing (71). 
One-layer compression materials (long-stretch bandages) 
These bandages apply pressure for the whole time that they are worn, during activity or 
at rest, and they must be removed overnight. They are very popular, as they are cheap and easily 
applied, but in terms of effective VLU management, they do not have a significant effect. 
 
Elastic stockings 
One-layer elastic stockings are not recommended for VLU management. They are 
generally recommended after the VLU is healed, but new products, consisting of elastic kit 
exerting a pressure ≥40 mmHg, may be used in ulcer treatment, especially for small ulcers and 
by caregivers without the expertise necessary to apply a bandage well. The main issue with 
elastic stockings is their application in older sufferers, who usually have insufficient manual 
strength to put them on. 
 
Other devices as self-applicable and adjustable short-stretch bandages 
Velcro-band devices may be an alternative for correcting edema, but they are 
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hemodynamically less effective for improving the venous pumping function (72). Self-applied 
bandages are good options in the absence of skilled staff or other alternatives; they can also 
promote patient self-care and are cost-effective (73). 
Intermittent pneumatic compression 
Intermittent pneumatic compression can be used where there is no other option, for 
example, for a patient who cannot tolerate compression therapy, has no access to it, or has 
failed to respond to prolonged compression therapy with bandages. It is more beneficial to 
receive intermittent compression than none at all (74). There is some evidence that the rates 
and overall time of VLU healing are faster in rapid IPC pump setting than for slow cycling 
(75). 
 
Compression therapy and mixed and arterial ulcers 
In a patient with a VLU and underlying arterial disease, high pressure can compromise 
arterial circulation, so the use of compression bandages or stockings is not suggested if the ankle-
brachial index (ABI) is 0.5 or less or if the absolute ankle pressure is less than 60 mmHg (33). 
ABIs greater than or equal to 80 mmHg have been shown to be safe for compression therapy 
(76–78). Modified compression bandages or compression stockings with lower pressure ratings 
can be used with close monitoring for ankle systolic pressure < 60 mmHg, digital pressure < 
30 mmHg, or ABI< 0.50 but only after consultation with a vascular specialist (59, 79). 
 
Compression therapy and VLU recurrence 
The lowest recurrence rates are reported in people who are treated with the highest 
degree of compression, and it is recommended that people wear the highest level of 
compression that is comfortable (80); however, it has also been reported that many patients 
cannot tolerate or do not adhere to compression bandaging therapy (81). 
 
1.11. Nutrition 
Inadequate nutrition negatively affects wound healing (82). VLUs present in older 
people who are at high risk for malnutrition, so the initial assessment of nutrition status should 
be integrated into patient assessment, using a valid and reliable nutrition screening tool (30). 
For malnutrition, an intake of 30 to 35 kcal/kg body weight and 1.2 to 1.5 g protein/kg is 
recommended to correct and maintain nutritional health in most individuals with wounds until 
the wounds are closed. It is recommended to add 500 mg vitamin C, 17 mg zinc, and 17 g 
arginine daily (83). Many people with leg ulcers are obese and they may have malnutrition, so 
their care plans should include a plan including physical activity and nutrition recommendations 
(84). 
 
1.12. Physical activity 
Venous hypertension can be reversed via physical activity in conjunction with 
compression therapy. It also can decrease the time to wound healing and prevent wound 
recurrence (85–87). VLU patients tend to have limited ankle rotation, walking speed, 
endurance, mobility, and overall level of physical activity (88–90). Research in this area 
remains scarce, but it appears that increased physical activity due to enhanced mobility may, 
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in conjunction with foot exercises, reduce the recurrence of a venous ulcer (33). 
 
1.13. Systemic therapy 
Antibiotics has been reported as overused in recent years and systemic antibiotics 
should not be used routinely in VLUs healing unless there is evidence of clinical infection (27). 
Although some pharmacological agents have been found to be useful for VLU healing, such as 
aspirin, micronized purified flavonoid fraction, and mesoglycan, only pentoxifylline (400 mg 
three times daily for up to 6 months) should be considered for improving VLU healing (27). 
 
1.14. Surgery 
Surgery includes local and systemic treatments. Local treatments are surgical 
debridement and shave therapy. Systemic surgical treatment includes venous stripping, 
endovenous laser therapy, radiofrequency ablation, foam sclerotherapy, subfascial endoscopic 
perforator surgery and venous stenting of deep iliocaval and/or infrainguinal veins. Surgery has 
a high level of recommendation regarding reaching the prevention of VLU recurrence (30). 
 
1.15. Skin grafting 
Skin grafting should be used on larger ulcers that fail to heal in 4–6 weeks of standard 
care but not as primary therapy (33), and cellular therapy tissue matrices, human tissues, or 
other skin substitutes should also be considered. 
 
1.16. Adjunctive therapies 
Regular wound reassessment should be conducted throughout the entire  period of care. 
If a there is no reduction in size or by at least 30–40% after 4 weeks of treatment, adjunctive 
treatment options should be considered (91). 
Electromagnetic therapy, hyperbaric oxygen therapy, intermittent pneumatic compression, 
low-level laser therapy, infra-red light therapy and negative-pressure therapy should not be 
routinely used as primary care for ulcer therapy and are not supported by sufficiently strong 
evidence for use as routine therapy (33). 
 
1.17. Patient education 
Until the 1970s, communication between the patient and the physician was largely one 
way. The doctor explained the basic elements of the treatment process, such as times when 
medication should be taken. At that point, the primary emphasis shifted toward seeing patient 
education as a two-way process. In the following decade this changed, beginning with the 
establishment of patient advocacy and patient rights, and by the end of the 1990s, patients were 
considered to be partners in the healing process. They were taught the skills to self-regulate at 
home. Families and other informal caregivers also began to be involved in decision making to 
a greater extent (92, 93). 
As this process unfolded, the need for continuous education of medical professionals in 
communication and patient education became clear. Patients education in self-management has 
shown better outcomes in the management of a chronic disease. Glanz says that “health 
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education interventions are comprehensive programs that healthcare providers deliver to 
patients aimed at improving patients’ clinical outcomes through the increase and maintenance 
of health behaviors” (94). The expected outcome of reduced treatment costs is a major reason 
why healthcare systems invest significant resources in researching, creating, and implementing 
self-care education programs for patients with chronic illnesses. Healthcare consumers 
educated about their health condition are more likely to adhere to the guidelines given by a 
health professional for disease management, treatment plan, and care at home after discharge 
(83). Such interventions have been created to meet national and international standards since 
the 1970s (95–97). In the United States, the well-known Chronic Disease Self- Management 
Program (CDSMP) has been in operation since 1991, with proven results and cost-savings 
effects. 
  Participants in the CDSMP have reported the benefits of less distress from symptoms, 
greater awareness of their own health, improved self-management strategies, peer support, 
learning, and hope (98). Adaptations of the CDSMP, like the  Expert Patient Programme in 
the UK, have had only limited effects (99,100). 
To bring about better decisions about healthcare, education should be geared toward 
improvements in preventative behavior in diet, exercise, and lifestyle, in both adults and the 
pediatric population (101,102). Chronic diseases have long-term effects and education about 
them is useful when exposed to their long-lasting effects (103). Education is extremely 
important where the disease impacts the quality of life, functional status, and productivity 
(104,105). Patient education in self-management exhibits efficacy for a number of chronic 
diseases, such as asthma, chronic obstructive disease, and type 2 diabetes (106). 
Education can be conducted in different ways: in groups or for individuals; in hospital, 
at an outpatient clinic, or in the community; by healthcare providers or groups of peers with 
similar problems. The tools for education can involve various materials, such as leaflets, 
videos, or recently developed telemedicine. 
Due to research inconsistencies, it is difficult to compare the results and conclusions of 
pertinent studies, but many researchers have recently become interested in the topic. This is 
primarily due to the increased incidence of chronic illness, the prolongation of life expectancy, 
and the shortage of healthcare professionals (107). 
The effects of self-management programs can differ between rural and urban areas (108). 
To achieve consistency in VLU management and continuity of care, patients must 
understand their illness, have knowledge of the basic principles of wound care, and practice 
other self-care activities related to VLUs as a chronic disease. 
Research has shown that patients’ knowledge of conditions such as VLUs can delay or 
prevent chronic disease (109). Improved health knowledge contributes to increased awareness 
of healthcare, which increases patients’ self-care abilities and helps them avoid unhealthy 
behaviors, adopting healthy lifestyles. They become more connected to their health and 
consequently more adherent to care guidelines and post-treatment care decisions; further, they 
are more aware where and why to seek help and how to proceed in pursuing preventative 
measures (102, 103). Educated patients are engaged in their health decisions. It has been 
demonstrated that patient characteristics such as educational level, occupation, rural/urban 
residence, and region of residence are associated with knowledge of their chronic disease. 
These characteristics are also associated with the development of self-management behaviors 
(110–115). 
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Patients and caregivers who are thoughtfully educated on skin care become active 
participants within care arrangements and are in possession of more information on how to 
promote wound healing and prevent infection. Educational interventions are likely to be more 
effective if they are multifaceted and broadly applicable and meet the health literacy needs of 
various patients. In addition to video approaches, which are very popular, nurses can use 
various educational programs and tools, including written materials, illustrations, images, 
videos, computer technology, and smartphone demonstration videos, to meet different learning 
and language needs and to achieve patient and caregiver engagement in care (116,117). 
Recently, more patients have begun to seek online resources for advice and solutions in 
relation to their health. This is only further encouraged by poor communication with medical 




The World Health Organization defines self-care as “the activities that individuals, families, 
and communities undertake, with the intention of enhancing health, preventing illness, limiting 
illness, and restoring health” (120). In a wider psychosocial perspective, self- care can be 
defined as a process of naturalistic decision-making that influences actions that maintain 
physiological stability, facilitate the perception of symptoms, and directs the management of 
those symptoms (121). Key concepts of self-care include self-care maintenance, monitoring, 
and management. Self-care maintenance includes activities that patients do to maintain 
physical and emotional stability. Self-care monitoring refers to the process of observing oneself 
for changes in signs and symptoms. Self-care management is reflected in patients’ responses 
to signs and symptoms when they occur (109). These concepts are mutually reinforcing, and 
effective self-care involves the full implementation of all three parts of the concept. It has been 
noted that those who practice self-care exhibit better quality of life (122–124), lower 
hospitalization rates (124–127), and lower mortality rates (128). To adequately conduct self-
care, self-efficacy is necessary, defined as the confidence one has in one’s own ability to 
perform a specific action and to persist in performing it despite barriers (129). 
Although the term self-care refers to a single person performing the care, others, such 
as spouses, relatives, and friends, can often be involved in its implementation, and their role 
has been investigated and emphasized in recent research (121, 130–133). Over time, the need 
for patient education has grown, and thus nurses have become more involved in the whole 
process, which is also correlated with the development of the nursing profession (100, 134,135). 
Self-management is the tactic that is used most often to manage heart failure, chronic 
obstructive pulmonary disease, and diabetes mellitus type 2, but the effectiveness of different 




According to Webster’s dictionary, self-treatment is the act or an instance of medicating 
oneself or treating one’s own disease without medical supervision or intervention (137), but 
the definition used can vary across publications, with possible meanings of self-medication or 
self-care (138, 139). Self-treatment was also defined as “the scenario where a person uses  non- 
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prescription drugs or other approaches to cope with illness conditions” (140, 141). 
Thus, in some contexts, self-treatment refers to procedures performed by the patient 
alone, without the decision or supervision of a physician, while in the literature related to 
chronic wound care, it refers to procedures performed by the patient alone and at the direction 
of and occasional supervision by healthcare staff (142,143). This means that there are different 
approaches to self-treatment, but one of the most frequent is self-medication, followed by the 
use of folk remedies (including aromatherapy, acupuncture, reflexology, massage, and other 
approaches) and spiritual and faith therapy. Self-medication is practiced globally, with a 
prevalence of 18% to 84% in developing countries (144). Self-treatment can have multiple 
benefits for the patient and the healthcare system, such as for patients in rural areas or who are 
managing diseases where self-management can significantly influence improvement (141). 
Beginning with the conclusion that developing self-care is positive for both the patient and the 
health system, healthcare professionals and systems have begun to involve self-treatment in 
healthcare to a greater extent, primarily under the term self-care. 
  Improved health knowledge contributes to an increased awareness of healthcare, which 
increases patients’ ability to carry out self-care and helps them avoid unhealthy behaviors, 
adopting healthy lifestyles. It has been demonstrated that patient characteristics, such as level 
of educational, occupation, rural/urban residence, and region, are associated with knowledge 
of chronic disease. These characteristics are also associated with the development of self- 
management behaviors (114, 145–147). 
 
1.20. Compliance, adherence and concordance 
The preferred term for patient cooperation is compliance, a word that means agreement 
but implies submission. Thus, it describes a relationship between the doctor and patient in 
which the patient must adhere to a prescribed medication or procedure. However, the 
underlying concept has changed over the years: the doctor-patient relationship is now 
understood to be a communicative process, where the doctor suggests treatment and the patient 
accepts or rejects it. This change has yielded the terms adherence and concordance. 
Adherence describes a patient’s acceptance of rules agreed upon earlier (148, 149). It is 
based on a cognitive process where patients understand their medical treatment (150, 151). The 
relationship described by concordance is one based on shared decision-making and requires 
interaction between the doctor and patient, where the doctor addresses not only the cognitive 
but also the emotional aspects of illness. The factors that affect concordance include the values 
and attitudes of the patient and doctor, medical evidence, the knowledge and experience of the 
doctor, and individual patient factors. However, concordance is very complex, with about 250 
variables having been identified as influencing this process (152, 153). 
Several researchers have found that improving compliance leads to improved 
effectiveness in the diagnosis and treatment of disease, with considerable economic benefits as 
well (154–158). However, the European Patient Forum concludes that “while information 
should be optimized, even more, important is a full and honest and ongoing dialogue between 
prescriber and patient, so that the patient fully understands the importance and relevance of the 
medicine and adherence to the prescription, and the prescriber fully understands the patient’s 






1.21. Patient empowerment 
The encouragement of a more active role for patients is termed patient empowerment, 
patient engagement, or patient involvement, where patient involvement is considered to be a 
broader idea than the simple concept of shared decision-making and encompasses approaches 
and interventions that enable patients to participate in care planning over time, influencing how 
services are delivered, rather than simply being passive recipients of the services (157). Patients 
who are actively involved the management of their wounds consider themselves to have greater 
control over them because of their improved control of symptoms, which gives them a better 
quality of life, greater realism regarding expected outcomes, and improved success in following 
instructions (158). 
 
1.22. Informal caregivers 
The role of informal care in wound self-treatment remains insufficiently investigated. 
It is increasingly evident that family members play an important role in the provision of home 
healthcare (71). However, few studies have focused on the experiences of informal caregivers 
of people living with chronic wounds (159,160), although it has been found that more than one- 
third of wound care is conducted by caregivers (161–163), who typically have a low quality of 
life and are overburdened (164,165). Managing the symptoms of wound care symptoms can be 
challenging (166) and may lead to numerous health risks, such as sleep disorders, anxiety, and 
depression, along with economic consequences (71). Thus, knowledge of and information on 
wound care is necessary for caregivers because it is necessary for informed decision making. 
Informal caregivers assisting with wound care need better information and training on the 
treatment of the object of their care (167). 
 
1.23. Wound care in Croatia 
 
1.23.1. Organization of wound care 
Healthcare in Croatia is organized on three levels: 
• Primary level: GPs, community health nurses, and home care nurses 
• Secondary level: general hospitals, located in every county 
• Tertiary level: university hospitals, located in the four main Croatian regions  
           Patients usually go to a GP first, who decides whether to start with therapy or to pursue 
additional diagnostics. Modern wound dressing can be prescribed for 3 months, but after that 
period, the GP refers the patient to the vascular surgeon or dermatologist for further approval. 
At the beginning of this research compression therapy could only be prescribed by specialist 
vascular surgeon. Reimbursement rules changed, so now specialist dermatologist or surgeon 
can prescribe compression therapy. The prescription is in the paper, not electronic form and 
must be approved by a health insurance company. This pathway, beginning with the GP and 
passing through the wait for the specialist’s exam and other diagnostics (such as ultrasound) 
often requires a great deal of time for the patient and family. 
Following the diagnostic process and the treatment decision, the patient can go to the 
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GP’s office for a dressing change, or a home care nurse can visit and change the dressing at a 
patient’s home. The decision of whether to take a home care nurse visit depends on the 
community nurse’s assessment and her report to the GP. She recommends the type of nursing 
care needed for the patient and its times and frequencies. This depends on the patient’s 
immobility and the level of nursing care needed. Dressing changes and other care interventions 
are conducted by home care nurses, who are mostly employed by privately run companies, 
whereas community nurses are paid by the government. 
 
1.23.2. Education of medical professionals 
Community nurses have a bachelor’s degree in nursing (obligatory) or a master’s 
degree, but home care nurses may only have vocational education. This suggests that patients 
requiring chronic wound care are attended by nurses who have the lowest level of education 
(166). 
Nursing bachelor’s degrees are given at nine universities, and wound care is not a required 
course at these institutions, and the elective is only available at three universities. Master’s 
degrees and a specialization in wound care do not exist for nurses. 
Doctors usually receive wound care education in their surgery and dermatology courses, as 
well as in postgraduate but informal education. 
 
1.23.3. Reimbursement 
The costs of modern wound dressings are reimbursed for wound care patients in the 
amount of 10 pieces per month per wound. A patient can receive primary and secondary 
modern wound dressings. GPs can write prescriptions for dressings for a maximum period of 
3 months, after which the patient must be referred to a specialist for additional assessment. 
Silver dressings can be used for a maximum of 3 months, which also requires additional 
assessment and approval. 
Each dressing has its own code, so GPs can choose between 10 manufacturers and 
dressing types: alginates, foams, hydrocolloids, silicone dressing, and autolytic gel, among 
others. Honey dressings were not subject to reimbursement at the time of this writing. 
Compression therapy is reimbursed, but at the time of this study could only be prescribed by a 
vascular surgeon. 
Negative wound therapy, ultrasound debridement, and collagen wound dressings are not 
reimbursed. 
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2. AIMS AND HYPOTHESES 
 
2.1.Aim and objectives 
The aims and objectives of the study were to detect incidence and reasons for self -treat in 
VLU patients and to see the effect of educational intervention on its quality. 
 
• Determine the incidence and reasons for self-treatment in VLU patients and identify 
the factors that affect the choice of self-treatment 
• Based on the information obtained in the qualitative study, create educational material 
on the importance of compression therapy and other relevant recommendations in 
modern care of VLUs 




In the empirical part of the study, the hypotheses based on the research objectives and 
relevant literature were tested. Hypotheses of the study: 
 
• H1: Patients self-treat their VLUs due to specific personal characteristics. 
• H2: Patients self-treat their VLUs due to the organizational factors of outpatient 
healthcare provision. 
• H3: Educational materials constitute an effective way of improving the self-treatment 
of VLUs. 
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3. MATERIALS AND METHODS 
 
3.1.Type of research 
This was a prospective interventional study. Qualitative and quantitative methodologies 
were used. 
 
3.2.Organization and survey conduct 
The research was conducted in central Croatia, at three hospitals: the University 
Hospital Dubrava, Zagreb; a general hospital in Koprivnica; and a general hospital in Bjelovar. 
Vascular surgery outpatient clinics were chosen due to the reimbursement rules in effect 
at the beginning of this study; these cause most patients to go to specialists for modern wound 
dressing recommendations and prescriptions for compressive therapy. Dermatologists are 
extremely important for the treatment of venous ulcers, so they were included in this study 
through participation in a focus group, and their comments and ideas were used to create an 
educational leaflet. 
Additionally, the ethical approval of the research was required from each clinic 
(Appendix 1). In Croatia, no single governmental body approves all research, so researchers 
must obtain it from each institution separately. Because most GPs have private practices, 
looking for separate ethical approval from each would be time-consuming. 
Outpatient clinics were chosen for data collection to allow patients from different GPs 
and from different geographical areas to be interviewed. To address the hypotheses and to 
confirm the objectives, the study proceeded in three parts, beginning in November 2016 and 
lasting until June 2019. The steps are presented in Figure 1. 
 
Figure 1. Research steps 
Literature research 
↓ 
Preparation of questionnaire for 






Qualitative data analyses 
↓ 





Quantitative data analyses 
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First, qualitative research was conducted, during which 32 VLU patients (until data 
saturation was reached) were interviewed in semi-structured interviews in which the 
participants were asked to speak about their experiences. Open-ended, neutral questions were 
asked, and the researcher was prepared to ask follow-up questions in case of new or unexpected 
content. This part of the study provided information on patients’ self-treatment, knowledge of 
etiology, and local wound care. Interviews were conducted between December 2016 and 
November 2017. 
Then, an educational intervention was conducted. It took the form of patient education 
on treatment for VLUs and an explanation of its etiology. Best practice recommendations for 
managing VLUs, along with general health advice and a presentation of the lifestyle factors 
known to be integral to the management of the disease, were delivered by means of an 
educational leaflet. The final version of the leaflet incorporated responses to comments and 
advice from focus groups of health professionals from different backgrounds who were 
involved in the care of VLU patients. It was conducted between June and September 2018. 
Last, the effectiveness of the educational brochure was tested. The applicability of the 
prepared materials was investigated using a quantitative methodology, and the convergence 
was assessed. Here, a case-control study was conducted with 208 participants in total (112 who 
had and 96 who did not have intervention). This part of the study was conducted between 
October 2018 and June 2019. The questionnaire was prepared using the results of the qualitative 
study and an examination of the literature. The survey questions were divided into sections and 
included patient knowledge, attitudes, and self-treatment practices. This part was conducted by 
Mirna Žulec and trained field workers. 
 
3.3.Qualitative research 
A qualitative study was conducted to determine why and how VLU patients practice 
self-treatment. 
The study was conducted at the vascular surgery outpatient clinics of three Croatian 
hospitals: the University Hospital Dubrava in Zagreb and two general hospitals in the towns of 
Koprivnica and Bjelovar in central Croatia. The researcher visited each outpatient clinic on 
randomly chosen days (1 day per week) over a 2-month period. 
A qualitative approach allows for the exploration and understanding of the personal 
experience and comprehensive insights into attitudes, opinions, trust, experience, and how all 
of these are put into practice (168). It also provides a thorough insight into the subject matter 
of little-explored areas, including personal experiences, thoughts, and emotions that researchers 
cannot anticipate in their hypotheses or research questions. 
Before each interview, the participant signed an informed consent document that 
explained the type and the aim of the study and contained a statement that they had chosen to 
participate in the research voluntarily, knowingly, and freely, only after the purpose and content 
of the research had been explained (Appendix 2). Further, the document indicated that the 
participant understood both the purpose and content of the study. The questionnaire and the 
conduct of the interviews provided anonymity. A semi-structured interview (Appendix 3) was 
designed to allow participants to speak about their experiences. Most of the script that was 
prepared contained open-ended and neutral questions. Where new or unexpected content 
appeared, it was investigated with additional, in-depth questions (169). 
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The interviews were recorded and then transcribed. Texts were assessed following an 
inductively derived theory, and the codes were arranged into categories. 
 
3.4.Educational intervention 
In the second phase of the study, intervention material was prepared based on the 
results, namely, analyses of interview texts (Appendix 4). This material was developed to raise 
awareness among users of current ideas on VLU management and related lifestyles. 
The leaflet for health education intervention was drafted following these indicators: 
• intended for use by VLU patients; 
• clear presentation of the information it contained, supported by data from qualitative 
research and from practical experience; 
• simple and complete with pictorial illustrations; 
• tailored to the target population in form and format; and 
• facilitating legibility (larger letters). 
Specific characteristics of VLU patients, such as their older age and lower literacy levels, 
were considered. 
The draft of the health education material was presented to members of focus groups and to 
random VLU patients (Appendix 5). In response to their comments, its goal, and analyses of 
the interviews, the leaflet was completed. It contained four types of information: 
• basics of chronic venous insufficiency and VLU etiology, 
• procedures for changing dressings, 
• importance of compressive therapy, and 
• specific advice on lifestyle (including on physical activity and nutrition). 
These leaflets were distributed at an outpatient clinic by nurses who ordinarily work 
in these facilities. 
The nurses discussed their participation in the study and questioned the subjects at the 
first measurement point. For patients who did not have time for the first survey (such as for 
transportation reasons) but wanted to participate in the study, the researcher later made contact, 
and leaflets were mailed to them. 
 
3.5.Effectiveness study of educational brochures 
The applicability of the prepared materials was investigated using quantitative methods, 
and convergence was assessed. This part was conducted by Mirna Žulec and trained field 
workers. VLU patients usually come once per month to a specialist outpatient clinic at the 
hospital. Intervention was performed as follows: 
• after the participants in the specialist exam received information about the study, signed 
informed consent, and completed the survey, they received the educational leaflet with 
explanation; 
• 3 months after patients came to a specialist’s office and completed a control survey. If 
they did not arrive, they were contacted by phone to schedule a meeting. 
Patients were interviewed using a questionnaire (Appendix 6) to determine their 
understanding of the message of the leaflet and its usefulness. 
Statistical analyses of the responses followed, using descriptive, bivariate, and multivariate 
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statistical methods. To test the statistical significance of the results, the parameter P was used 
to reflect the proportion of affirmative answers, where an affirmative answer reflects the 
achievement of a set goal: H0 :P ≤ 0.5 and H1:P> 0.5. 
 
3.6.Participants and sampling 
3.6.1. Participants in the qualitative part 
In total, 32 participants were purposively selected using criterion sampling to include 
patients from both urban and rural areas (169). I used the following criteria in sampling:  
• it can identify and help understand cases that are rich in information; 
• it can provide an important qualitative component to quantitative data to describe issues in 
VLUs; and 
• it can be used to identify cases from a standardized questionnaire that might be useful for 
follow-up (170, 171). 
VLU patients were interviewed using a semi-structured interview in which the participants 
were invited to speak about their experiences. The sample size of the qualitative part of the 
survey was not defined before the data collection began. In accordance with the qualitative 
method, it was instead based on saturation or the point at which new data no longer bring 
additional insight for the research question. 
Eligibility criteria included diagnosis with one or more VLUs at least 3 months before the 
beginning of the study, older than 18 years old, and able to give informed consent. Patients 
who could not communicate reliably, who had a cognitive impairment, physical inability, or a 
history of mental illness were excluded. 































Figure 2. Flow chart of participants' sampling and recruitment  
12 patients refused to 
continue with research 
Control group: 
154 
15 patients excluded 
from the research 
within first 10 minutes 
Interviewed patients: 
139 
10 patients refused to 
continue with research 
13 patients did not 
returned the call 
10 patients died 
3 patients moved away 
3 patients moved to 
nursing home 




Total number of patients: 308 
Experimental group: 
154 
10 patients excluded 
from the research 
within first 10 minutes 
Interviewed patients: 
144 
Brochure sent to 132 
patients 
10 patients did not 
returned the call 
5 patients died 
3 patients moved to 
nursing home 





3.6.2. Focus group participants 
Healthcare professionals from all levels of healthcare and of all types were invited to the 
focus groups. Further, the participants were generally from the geographical area where the 
research was conducted. The participants of the focus groups were as summarized below: 
 
• The first group was three nurses from vascular outpatient clinics. 
• The second group was seven home care nurses and community nurses. 
• The third group was two vascular surgeons and two GPs. 
• The fourth group was two dermatologists. 
 
3.6.3. Participants in the quantitative part 
All VLU patients who visited the vascular surgery outpatient hospital clinics over a 4-
month period were asked to participate in the quantitative part.  
The participants were VLU patients who presented at the outpatient clinic, no matter how 
long they had had their ulcer. All participants were older than 18 years old and able to give 
informed consent. Patients who could not communicate reliably or had a cognitive 
impairment, physical disability, or a history of mental illness were excluded. This research 
had an experimental design, so an experimental and a control group were formed. 
Participant selection was done by trained professionals at each hospital. They approached 
patients after the patients had finished the medical exam and asked them to participate in the 
study. Those who agreed were incorporated into one of the groups, such that every other 
patient joined the control or experimental group. Patients signed documents indicating 
informed consent and then were examined for the first measurement point. It was explained 
to those in the experimental group that the second measurement would be 3 months later and 
would be conducted in the same way as the first one. The participants in the control group 
received the educational brochure and a short presentation of it. They were asked to read it 
and were told that they would be interviewed in 3 months. 
Data were collected using measuring instruments and questions and object comparisons 
with statistical analyses. 
The participants were examined at the two measurement points on a Likert scale from 1 
to 5, anchored at 1 = “I do not agree at all” and 5 “I completely agree.” 
 
3.7. Research tools 
The following tools were used in this study: 
- a semi-structured interview 
- a structured questionnaire for the evaluation of the intervention, and 
- a healthcare professionals focus group scenario intervention evaluation 
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3.7.1. Semi-structured interview 
A literature review was undertaken to develop the interview framework that was used as 
a guide for the semi-structured interviews. It was redesigned after a pilot interview. In-depth 
semi-structured interviews were conducted with participants between December 2016 and 
November 2017. Mirna Žulec conducted the interviews, which were performed until 
information saturation was achieved for each hospital. The University Hospital Dubrava 
provided 9 patients, the hospital in Koprivnica had 12 patients, and there were 11 patients from 
the hospital in Bjelovar. Patients with VLUs were invited to participate in the study by a 
member of the usual healthcare team, who introduced the researcher to the patient. Interviews 
were performed in a separate private room and lasted 26–51 min. 
For insight into each patient’s therapeutic condition, the interviews began with questions 
on demographic data, followed by open-ended questions asking patients to characterize their 
current wound-therapy regimen, give the reasons they had adopted it, explain their self- 
treatment procedure for their ulcer and their sources of information, and describe the role of 
informal caregivers in their treatment. The participants were encouraged to describe their 
experiences in self-treatment, reflect on their involvement in the process, and identify 
facilitating factors or barriers. A variety of follow-up questions were asked, depending on the 
answers to these questions. 
The open questions were neutral, so supplementary questions could be asked in case of 
new or unexpected content. The interviews were recorded and transcribed, and participant 
anonymity was retained. 
 
3.7.2. The structured questionnaire for the evaluation of the intervention  
The survey consisted of standardized questions and non-standardized ones, which were 
explained to patients, thus allowing for the opportunity for metacommunication. The 
questionnaire was prepared using a qualitative study and a literature review. 
A simple and comprehensible questionnaire was compiled because difficulties were 
anticipated for participants in following the instructions due to the lower level of education. 
The questionnaire was designed to determine the following information: 
• VLU duration and recurrence, 
• treatment options and method of dressing change and self-treatment practice, 
• attitude toward compressive therapy, type and frequency used, and 
• wound management facts to measure wound care knowledge. 
 
3.7.3. Focus group scenario and questionnaire 
Focus group meetings were conducted in Bjelovar and Zagreb. At first, the researcher 
introduced the main goals of the study, the purpose and process of working in a focus group, 
the use of a recording device, the basic principles of discussion, the principles of confidentiality 
and anonymity, and the expected key content of the study. Scenarios were posed to the 
participants. Then, health education material was presented, and they were asked for comments. 
Comments were included in the final leaflet formatting. 
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3.8. Data analysis 
 
3.8.1. Qualitative analysis 
The interviews were recorded and transcribed verbatim. Data from the interview 
transcripts were coded, and then comparative analysis of the coding was performed 
independently by three people. Next, the codes were organized into subthemes and themes. 
Where consensus was not immediately attained, the coders discussed the differences until the 
agreement was achieved (172). 
To ensure rigor, the Consolidated Criteria for Reporting Qualitative Research 
guidelines (173) and the recommendations for the design of case study research in healthcare 
in the DESCARTE model (174) were followed, as well as criteria for establishing the reliability 
of the data by reviewing issues of data credibility, transferability, dependability, and 
confirmability (175). 
 
3.8.2. Qualitative focus group analysis 
A similar method was used for analyzing the focus group interviews. The analysis 
was performed according to the following plan: 
• codes were prepared for each concept or topic, with codes that highlight a selected word 
or words; 
• these codes were grouped; 
• the findings were summarized from each category; 
• the general statements were formatted and compared with the theory and objectives of 
the study; and 
• four categories were identified to sort the content gained through the focus groups. 
 
3.8.3. Quantitative analysis of intervention results 
Using the survey questionnaire, the collected data were statistically processed using the 
SPSS software package. Descriptive analyses, bivariate analyses, and multivariate analyses 
were used. The sample was described using frequencies and percentage distributions for 
categorical variables, respectively. The means and standard deviations were taken for the 
numerical factors. 
The following statistical procedures were used: 
• a z-test for independent samples 
• a t-test and a chi-square test to measure the statistical difference between two groups 
(i.e., self-treating versus not self-treating) 
• one-way ANOVA to test differences within one group with more than two variables 
(i.e., reasons for self-treatment) 
• the Mann–Whitney test and pairwise comparison to determine the statistical significance 




In this section, the results of qualitative investigation, quantitative data, the effects 
of educational interventions, and focus group results are presented. 
 
4.1. Results of qualitative research 
In total, 32 participants were interviewed: 20 women and 12 men (37.5%), with an 
average age of 68.2 years (range: 59–81 years), Of these, five patients had had an ulcer for less 
than 6 months, nine had had one for between 7 months and 5 years, and six patients’ ulcers had 
been present for more than 5 years; 12 patients had recurrent ulcers, as shown in Table 1. In 
transcript analysis, four categories and five subcategories were identified (Table 2). 
 
Table 1. Descriptive data of participants in qualitative part 
Characteristics   
Age (y1)   
Mean 68.2  
SD 7.6  
Range 59–81  
Sex (n2, %)   
Male 12 37.5 
Female 20 62.5 
VLU duration (n, %)   
<6 months 6 18.8 
6 months–2 years 7 21.9 
2–5 years 6 18.8 
>5 years 13 40.6 
VLU duration range3 1-84  
Wound recurrence   
Yes 11 35 
No 21 65 
1 year, 2  number, 3months 
 
Table 2. Overview of subcategories and categories 
Subcategories Categories 
Conduct of current local VLU therapy  
Current local VLU therapy Compression therapy 
Effective therapy 
Performing self-treatment for VLUs 
VLU self-treatment 
Changing the prescribed treatment 
Receiving information 
Patient 
education Following instructions 
Role of informal caregivers 
Psychosocial issues 
Fear of the future 
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Category 1: Current local VLU therapy 
 
Patients were asked to discuss their experiences with their current local treatment. 
Within this category, the following subcategories were developed: the conduct of current local 
VLU therapy, compression therapy, and effective therapy. 
 
Subcategory: Conduct of current local VLU therapy 
The researchers identified 29 codes in the patient descriptions of their current local 
wound therapy. They also described dressing changes done by home care nurses. In relation to 
their peri-ulcer skincare, patients mentioned several different creams. 
 
“The nurse came every other day and she changed it. Every other day she came, made 
it clean and tidy, and everything was covered.” (ID4, F, WD 6 years) 
 
“The nurse comes to me…she rinses it with a solution and puts the dressing on.” (ID28, 
M, WD 1.5 years) 
 
Subcategory: Compression therapy 
The participants referred to compression therapy as an additional, rather than a vital, 
part of therapy. The majority used long-stretch bandages, a few wore compression stockings 
and even fewer used multi-layer compression. They usually performed their compression 
therapy themselves. In addition, they reported that they had trouble wearing their compression 
socks during everyday activity. 
 
“Well, it has to do with the sock. It rolls down and you just can’t…And sometimes it 
pinches a lot. It gets tight, so I have to unwind it because it gets really tight. Once I unwound 
it in the park… I took the wound dressing off in the park because it had tightened, I couldn’t 
walk any longer… underneath the sock, when I take it off, it starts itching like hell. And my 
whole leg itches. Because it’s tight the whole day”. (ID18, F, WD 3 years). 
 
Subcategory: Effective therapy 
The patients demonstrated an inability to determine what was an effective treatment for 
their VLUs. Their lack of confidence in the treatment and despondency were reflected in their 
responses. 
 
“To be honest, I don’t know what will help me. Today they start with this, they start 
with that, and a week later it is another thing.” (ID19, F, WD 3 years) 
 
Some patients came to their medical examination simply because they had an 
appointment, so the waiting room is a sort of social event for them. 
 
“I don’t know. I came here because I had an appointment.” (ID12, M, 15 years) 
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Category 2: VLU self-treatment 
The patients mainly took care of their wounds on the weekend, but they also did so 
when the pain or itching was so disturbing that a dressing change was the only way to obtain 
relief. Dressing changes, as they saw it, should be performed by a home care nurse or doctor. 
The patients followed standard practices in their dressing changes but followed different 
approaches to wound irrigation, which reflects inconsistency in the recommendations they 
received from medical professionals. This category included the following subcategories: 
performing VLU self-treatment and changing the prescribed treatment. 
 
Subcategory: Performing VLU self-treatment 
About 70% of participants had self-treated their ulcer at some point, and half had 
occasionally self-treated their wound during the 30 days before the interview. They were asked 
to describe how they changed the dressing. 
 
“First, I wash my hands so they’re clean. I have clean gauze and then I apply it. I can 
do this professionally, the way a nurse does! And then I put on the clean gauze, then a thin 
bandage, the elastic one, and that’s it!” (ID19, F, WD 3 years) 
 
A few patients, mainly those in rural areas, did not have access to a nurse for home care 
visits, so they practiced self-treatment for the entire period that they had had their ulcer. 
 
“The doctor didn’t give me anyone else, no. He gave me an ointment, but he couldn’t 
get anyone else to do it. I did it, and my husband helped me when he could.” (ID4, F, WD 6 
years) 
 
Patients also mainly took care of their wounds when the pain or itching was so 
troublesome that a change of dressing was the only way to get relief. 
 
“I can’t stand that in a shiny envelope.… It pinches the whole leg.… It was very good 
when gauze was used, but the doctor told me to use that.… And the wound wasn’t dry anymore, 
it was just horrible… and it’s not good to keep it covered all the time.” (ID18, F, WD 2 years) 
 
Some patients said that ulcer care should be conducted exclusively by a doctor or nurse, 
and others expressed fear of touching their ulcer. 
 
“I’m afraid to take care of it or to touch it.” (ID27, M, WD 6 years) 
 
Subcategory: Changing the prescribed treatment 
The participants were asked to explain whether and why they had changed their 
treatment. They were surprised at the question at first, but then about 20% admitted that they 
had changed their treatment and tried other options. Several codes, which included homemade 
remedies, were identified: vinegar cream, wild chestnut cream, homemade pork fat and 
marigold cream, sour weed cream (Rumex acetosella), hazel dormouse fat (Muscardinus 
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avellanarius), and smashed eggshell. The mixtures were applied topically to the VLUs or peri- 
ulcer skin. 
 
“I used vine cream, which cleaned it. “(ID13, F, WD 10 months) 
“I use 40 marigold flowers. I don’t wash them. I just wipe them thoroughly and put in 
four spoonfuls of pork fat, but pure fat. It shouldn’t be buttery. Then I warm up the fat with the 
flowers in it. And I mix it over a small fire, so the fat becomes yellow. And then, I decant it 
through the gauze, leaving the fat. I put it in the refrigerator. I apply it around the cracked part 
of the wound. I read about it somewhere.” (ID21, F, WD 2 years) 
 
“Then I put on badger fat and skunk fat.” (ID26, F, WD 10 months) 
 
“Sometimes I apply honey to the wound and around it, yeah, that too. And then I heard 
about using grass as well. The one with sorrel, as they say. That wide leaf. I put it on myself 
and new I have a very large wound.” (ID24, F, WD 30 years) 
 
Also, the participants changed prescribed treatments for themselves, from wound 
dressings to saline solution dressings, due to their discomfort, including sensations of burning 
or tension. 
 
“I preheated some water. I put in some salt, that’s what the doctor told me, and I put it 
on the ulcer. The gauze too, they told me to use that.” (ID24, F, WD 30 years) 
 
Category 3: Patient education 
Patients were asked about who had explained to them how to change their dressings 
change, employ compression therapy, note signs of worsening in wound healing and avoid risk 
factors or unhealthy behaviors. In this category, two subcategories were identified: receiving 
information and following instructions. 
 
Subcategory: Receiving information 
Patients were questioned on the source of their information on ulcer care. In general, no 
patients received written instructions or any other patient materials, only verbal instructions or 
as performed by a home care nurse. 
“I saw my nurse wrap it for me, and then I did it the same way.” (ID21, F, WD 2 years) 
“At first, I wrapped it with the bandage on my own, and then, I didn’t know how to 
handle it. I stopped doing it. But then the doctor… told me about the sock. But nobody showed 
me how… how to put it on.” (ID27, M, WD 6 years) 
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Subcategory: Following instructions 
Patients used the ulcer-care procedures that they observed at the hospital or that were 
performed by a home care nurse. 
 
“The doctor explained it to me and I remembered it later.” (ID20, F, WD 2 years) 
 
“I saw my nurse wrap it for me, and then I did it the same way.” (ID21, F, WD 2 years) 
 
Category 4: Psychosocial issues 
In this category, patients were asked to discuss the involvement of their significant 
others in their ulcer care or other issues related to wound care. Two subcategories were 
identified: the role of informal caregivers and fear of the future. 
 
Subcategory: Role of informal caregivers 
The participants reported that their families were rarely involved in changing dressings, 
and when they were, it was usually women in the family or spouses. Patients consider wound 
care to be their own problem, and they do not want to burden others with it. 
My husband. He washes his hands and puts on gloves, and then he irrigates the ulcer. And new 
he unwinds it too, after a day or two, for instance when my nurse isn’t working or something, 
and then he does it, as I direct him. (ID5, F, WD 5 years) 
 
“My daughter lives next to me, she’s a nurse and she changes my dressing.” (ID20, F, 
WD 2 years) 
A few (all men) angrily stated that nobody was involved in the care of their wound. 
 
“Ne, nobody takes care of my ulcer. Who should take care of it [angrily]? I don’t want 
that; it’s my ulcer!” (ID22, M, WD 26 years) 
 
Subcategory: Fear of the future 
Finally, the interviewer asked the participants about problems related to wound care, 
including social aspects, the healthcare system, and personal issues. Although there were 
restricted concerns about wound care, the main concern was fear of the future. Most were afraid 
of living alone. 
 
“Well yes… sometimes you read a thing or two… you’re scared all the time… why is it 
yellow, why does it hurt”? (ID5, F, WD 5 years) 
 
“I was worried about how it would be when I got well and took a bath alone. (laughter) 
To lie in the bath. And to put on anything and everything.… (laughter) And do you know how I 
take baths new? Like a stork. I lift one leg in the air like this, and then that’s how I bathe.” 
(ID6, F, WD 2 years). 
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4.2. Results of the focus group with healthcare professionals 
To investigate perspectives on self-treatment in VLU patients, focus groups were 
conducted with healthcare professionals. 
These focus groups were held when the first version of the education leaflet was printed, 
and the final version was adopted according to their comments and input. 
The main objective was to learn what the professionals considered necessary for VLU patients 
to know as they managed their ulcers. Additionally, their perspective on VLU patients was also 
sought. Healthcare professionals from all levels and of all types were invited. The participants 
were from the geographical area where the research was being conducted. Sociodemographic 
characteristics of focus group participants can be seen in Table 3. 
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In total, there were four categories found in focus group analysis which are shown in 
Table 4. 
 
Table 4. Overview of categories and subcategories in focus group qualitative analysis 
Subcategories Categories 
Patients’ hygiene 
Patients’ educational needs 
Dressing-change techniques 
Concordance with treatment 
Compression therapy 
Recommendation according to guidelines 
Work overload 
Organizational issues Equipment 
Reimbursement 
Educational leaflet Usefulness of educational intervention 
 
 
Although the primary goal of the focus group was to determine deficiencies in educational 
leaflets, participants discussed other issues and themes in the management of their ulcer. These 
themes were also included in the analysis. 
 
Category 1. Patients’ educational needs 
 
Subcategory: Patient hygiene 
This was the first question asked in the focus group meetings, and all participants 
declared that patients’ personal hygiene was the most important issue, as patients do not know 
that they may wash their legs and feet. The lack of personal hygiene upset all participants, and 
all were very confident in their assessment. 
 
“Hygiene, hygiene is the main problem… they think that they do not have to wash their 
feet if they have an ulcer.” (FG1, VN1) 
 
“They do not wash their feet; they just don’t.” (FG2, CN2) 
 
“When I asked them why their foot is not washed, they are very upset”. (FG2, HCN1) 
 
Some participants reported that some people think that they will die if their wound is healed, 
an inheritance from the Middle Ages. 
 
“They tell me that it is better to leave the wound as it is, and they mention their relatives or 
neighbors who passed away when their wounds healed.” (FG2, HCN1) 
 
Some mentioned that there are patients who cannot shower or do not have tap water, 
which is very rare, but it is mainly due to physical impairments that they do not practice 
appropriate hygiene. 
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Subcategory: Dressing change technique 
 
Outpatient clinic staff mentioned that their patients do not use sterile scissors when 
changing dressings. 
 
“I am sure they do not follow the rules of antisepsis. They need to cut their dressings 
and they do not have sterile scissors or anything else that is sterile”. (FC, VN2) 
 
Home care nurses explained many women who have low levels of education, without 
having completed primary school, who nevertheless have very developed hygienic habits. 
 
“My patients have everything they need to keep their wounds and dressing changes 
very clean. They are poor, but that doesn’t mean that they are dirty.” (FG2, HCN2) 
 
After checking the educational leaflet, one participant suggested that there should be a 
few more images, especially for handwashing. They liked the simple language of the leaflet 
very much and its tips for physical activity. 
 
“This is also something that every nurse who takes care of VLU patients should have 
in her bag.” (FG2, CN1) 
 
Category 2: Compression therapy 
 
Subcategory: Concordance with treatment 
“They always say that they wear their compressive therapy, but they rarely come to 
clinic with it on. They explain this by how long it takes to remove it for the examination, thus 
delaying the doctor…but I think that they do not wear it at all.” (FG1, VN1) 
 
“Patients wear the same bandages for too long… then they wash or boil them…these 
bandages have no efficacy or meaning at all.” (FG2, CN3) 
 
Subcategory: Recommendations according to guidelines 
When asked what kind of compression therapies they recommended, the participants 
described long-lasting, one-layer bandages or elastic stockings. At one hospital, none of the 
specialists prescribe multilayer bandages. At the other two, all kinds of compression therapy 
are prescribed, but socks and long elastic bandages are the most commonly used. 
The participants reported that the main reason for poor adherence to compression therapy is 
their physical impairment. 
 
“They rarely use the stockings, as they cannot even put them on… I know from the lady 
from the orthopedic shop that they even do not pick up the prescription.” (FG3, VS1) 
 
They also described different but realistic reasons for non-adherence with compression 
therapy. 
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“Women usually tell me that they cannot put their shoes on or go to the church while wearing 
it.” (FG3, VS3) 
Others reported other reasons that they hear from their patients: 
“They tell me that they just take it off before I came, they say they know I do not have 
time and I’ll lose time if I take it [compressive therapy] off. Of course, the opposite is also seen, 
they do not want me to put it on, with the excuse that they will need to put some cream on their 
feet or the bandage is not washed, or something else like that”. (FG2, HCN1) 
 
“I struggled for years to convince patients, begging them and so on. New, I have learned 
how to recognize a patient who I can push harder. I simply tell them: if you do not wear 
compression therapy, don’t come to my office anymore. I'll know whether you wear it or not. 
I’m the only doctor they can go to, so in this way, I can screen patients. I like to treat people, 
but I don’t like it when people waste my time and increase healthcare costs. I would rather 
spend my time with people who follow the therapy.” (FG3, VS2) 
 
Category 3: Organizational issues 
 
Subcategory: Work overload 
The participants in all provider focus groups stated that they were overworked, and for 
this reason, they could not reach their patients in the time required to provide adequate 
treatment. 
 
“I see that their feet are dirty, I tell them to wash them, but I have no time to wash them 
myself. I ask why their home care nurses don’t wash it, and they say she just does the dressing 
change and goes.” (FG1, VN1) 
 
“We have a defined amount of time for each dressing change, and I cannot be there 
longer.” (FG2, HCN1) 
 
“When I ask what they told you about it because the written status is always the same, 
I get the answer: nothing, the nurse just unwraps it, cleans it, and puts a new bandage on.” 
(FG2. CN3) 
 
“We collaborate well with some nurses and family doctors, but some get very angry if 
I suggest any change. It’s all about money, the home care agency will lose money if I suggest 
that dressings be changed less frequently.” 
 
“If I suggest it be done more frequently, the family doctor receives a bonus from the 
health insurance if he does not spend over a certain limit, for example if he doesn’t approve 
too many visits of home care nurses. But I often think this limit does not exist at all. It’s not my 
fault if the patient needs it.” (FG3, VS2) 
 
“I see about 40 patients [per day] when I am in the outpatient clinic. I really do not 
have the ability to talk with a patient for half an hour.” (FG3, VS1) 
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“I have about 80 patients per day in my facility and the same number of telephone calls, 
so most patients use a home care nurse or a community nurse. However, the nurses inform me 
about the patient, who rarely come to my office. They have regular checkups with vascular 
surgery.” (FG3, GP) 
 
“I see 24 patients every day, I have no extra space in my office for wound care patients, 
so it is better for them to go to surgery.” (FG4, D1) 
 
Another one, however, suggests the following: 
“It would be beneficial to have a spare room so the nurse practitioner could work on 
bandaging and counseling while I examine other patients.” (FG4, D2) 
 
Subcategory: Equipment 
Clinic nurses report a shortage of adequate equipment among home care nurses. 
 
“I know they work for a privately run agency, but a patient told me, “She asked me if I 
had scissors, so I went to my room and got my sewing scissors and gave them to her to cut my 
dressing.” I find this totally inappropriate.“(FG1, VN1) 
 
There are also difficulties in getting dressings, as the bureaucracy makes it difficult to 
get a prescription for wraps. 
 
Subcategory: Reimbursement 
All participants expressed feeling confused about reimbursement rules, which change 
too frequently. While vascular surgeons provide the recommendations for dressings, family 
doctors write the prescriptions, so there is considerable scope for misinterpretation of specific 
rules. Both specialists and family practitioners can face financial consequences if they prescribe 
something that is not in accordance with the rules. 
 
“I do not know why we sometimes see patients with the wrong dressing—is it because 
of the family doctor or the nurse or the pharmacy? (FG4, D1) 
 
Category 4: Usefulness of educational intervention 
The participants in all focus groups expressed a positive attitude regarding the 
educational intervention. They were asked to comment on the proposed educational leaflet and 
share their opinions on the research on VLU patients. 
 
“I like the large type, it is very important to them.” (FG1, VN2) 
 
“And you wrote tap water, how nice! I am really curious how they’ll react. The longer 
I think about it, the more I realize how useful this leaflet might be.” (FG4, D2) 
 
“I also like the pictures a lot. It is very important that they understand what we are 
explaining to them. “(FG1, VN2) 
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Nurses paid great attention to the part about physical activity. 
“Ok, I tell them this all the time, new they could see that my advice is not something I 
created.” (FG3, VS1) 
Some comments regarding formatting and grammatical issues were also given. 
 
4.3. Results of quantitative research 
The leaflet prepared for the educational intervention, created on the basis of qualitative 
analysis and literature research, is presented in Appendix 4. 
The effectiveness of the health education leaflet distributed among VLU patients was tested 
with a questionnaire. Its findings are presented in the following sections. 
 
4.3.1. Socio-demographic characteristics of participants 
The educational intervention was conducted in central Croatia in two whole counties 
and a mixture of part of Zagreb and part of Zagrebacka county. The total population of this area 
was about 360,000 (176,177). 
In total, 308 patients with VLUs were approached. Of that number, 90 were not enrolled 
in the study for various reasons, which left 208 participants included in the study. The pathway 
of this part is shown in Figure 2. Their descriptive data are presented in Table 5. 
 
Table 5. Descriptive data of participants in quantitative part 
Characteristics   
Age (y1)   
Mean 69.76  
SD 11.56  
Range 34–92  
Sex (n2, %)   
Male 96 46.2 
Female 112 53.8 
Wound duration (m3)   
mean 26  
SD 55.37  
Range 1–360  
Wound recurrence   
Yes 113 54.3 
No 93 44.7 
1year, 2number, 3month 
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The participants were divided into experimental (112 participants) and control (96 
participants) groups. The sociodemographic data were analyzed by descriptive statistics, 
results are shown in Table 6. 
 
Table 6. Sociodemographic data for participants in the quantitative study 
 
Study group Control group p value Z value 
n (%) n (%)   
Gender 
male 51 (46) 45 (47) 0.0373 0.86 
female 61 (54) 51 (53) .846838 0.14 
Age 
younger than 65 
years 39 (35) 31 (32) 0.1482 0.46 
older than 65 
years 
73 (65) 65 (68) .700299 1.24 
Employment 
status 
employed 10 (9) 10 (10) 0.3158 0 
retired 88 (79) 76 (79) .853929 0 
not employed 14 (13) 10 (10)  0.68 
Housing 
lives alone 18 (16) 17 (18) 0.34864 0.38 
lives with a 
spouse 
28 (25) 23 (24) .479948 0.17 
lives with a 
spouse and 
children 
52 (46) 38 (40)  0.87 
retirement home 5 (5) 3 (3)  0.74 
living with 





primary school or 
lower level of 
education 
62 (55) 51 (53) 0.1421 0.29 
completed 
secondary school 44 (39) 39 (41) .931428 0.28 
completed college 
or higher level of 
education 
6 (5) 6 (6)  0.31 
Place of 
living 
urban 55 (49) 48 (50) 0.0165 0.14 
rural 57 (51) 48 (50) .97837 0.14 
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4.3.2. Patient attitudes and behaviors in relation to VLU healing 
The middle part of the questionnaire was related to the frequency of and reasons 
for self-treatment. Answers were analyzed by descriptive statistics and be presented from 
Figure 3. to Figure 10. 
The first analyzed question was regarding wound dressing changes frequency. It 
was found that dressing changes were often performed by home care nurses for 63% of 
participants. Multiple answers were allowed. The results are presented in Figure 3. 
 
 
Figure 3. Those regularly involved in dressing changes 
 
Participants were asked who had changed their dressings in the previous 30 days and were 
able to choose multiple answers. The results are presented in Figure 4. 
 
 
Figure 4. Those involved in dressing changes in the previous 30 days 











Then, the participants who reported that they practiced self-treatment were asked 




Figure 5. Participant reports of self-treatment frequency 
 
Self-treating participants were asked how often they had practiced self-treatment 
over the previous 10 days. The results are presented in Figure 6. 
 
 
Figure 6. Frequency of self-treatment 
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Never Rarely Periodically Often Every day 
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The participants who did not report self-treatment were asked why they did not do 
so. Most responded that they trusted professionals or were unable due to their physical 
impairments. These two reasons showed a statistically significant difference from other 
reasons Z = 4.548 and p < .001. The responses are presented in Figure 7. 
 
 
Figure 7. Participants’ reasons for avoiding self-treatment 
 
The participants were asked compression therapy types they used. Most 
participants used the most affordable solution: a one-layer compression bandage (long 
stretch). The responses are presented in Figure 8. 
 
 
Figure 8. Types of compression therapy used 
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Figure 9. shows usage of over the counter (OTC) and reimbursed compression 
therapy. Reimbursed items included multilayer bandages and compression stocking, and 

























 Reimbursed Over the counter 
 
Figure 9. Frequency of use of reimbursed versus over-the-counter therapeutic items 
 The participants were asked whether they considered compression therapy to be 
effective in VLU healing. The results of this are interesting: only around 25% reported 
being certain that compression therapy helps; 19% responded that it helps, but they were 
less certain (which could indirectly be interpreted as requiring more detailed training on 
compression therapy). The largest group, at 36.5%, did not have an opinion one way or the 
other. Finally, the remaining 19% did not report believing that compression helps with 





Figure 10. Distribution of responses on the effectiveness of compression therapy 
  













Compression therapy does not help in my VLU to heal 
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4.3.3. Effects of sociodemographic variables on self-treatment 
 
4.3.3.1.Effect of age on self-treatment 
Statistical analysis was conducted to determine why patients self-treat. 
First, the impact of age was tested, using a one-way ANOVA test and descriptive 
statistics, results of descriptive statistics are presented in Table 7. 
 
Table 7. Effects of age on self-treatment 
 
Age Self-treatment % 
65 years and younger 
Sometimes self- treat 60 
Regular self-treatment 44 
Older than 65 years 
Sometimes self-treat 37 
Regular self-treatment 28 
 
As “sometimes self-treat” were considered patients who self-treat in last 30 
days, in “regular self-treat” those who self-treat in last 10 days. 
For participants with ages younger than 65 years, a statistically significant 
difference was found in the degree of self-treatment F (1.206) = 5.990, p < .05, ƞ2p = .28, 
Z = 3.5 for people who are involved in self-treatment and F (1.206) = 10.378, p < .001, ƞ2p 
= .48, Z = 2.31 for people who regularly self-treat their VLU, implying that those aged 
younger than 65 years practiced self-treatment more often than older patients. 
 
4.3.3.2. Effects of gender on self-treatment 
The next characteristic tested was gender, using a one-way ANOVA test and 
descriptive statistics, results of descriptive statistics are presented Table 8. 
 
Table 8. Effects of gender on self-treatment 
 
Gender Self-treatment % 
Male 
Sometimes self- treat 36 
Regular self-treatment 25 
Female 
Involved in self-treatment 52 
Regular self-treatment 40 
 
Female participants involved with self-treatment had a statistically significant 
higher proportion than the males. A one-way ANOVA produced F (1.206) = 4.980, p < .05, 
ƞ2p = .28, Z = 2.31. 
Female participants who practiced regular self-treatment had statistically 
significant higher proportion than men. A one-way ANOVA produced F (1.206) = 5.462, 
p < .05, ƞ2p = .26, Z = 2.29 
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4.3.3.3. Effects of housing on self-treatment 
 
The participants in the study lived in different types of housing, using Mann 
– Whitney test and descriptive statistics, results of descriptive statistics are presented in 
Table 9. 
Table 9. Effects of housing on self-treatment 
Housing Self-treatment % 
Living alone 
          Involved in self-treatment 20 
Regular self-treatment 23 
Living with partner 
          Involved in self-treatment 19 
Regular self-treatment 23 
Living with partner and children 
Sometimes self- treat 53 
Regular self-treatment 49 
Living at a retirement home 
Sometimes self- treat 1 
Regular self-treatment 1 
Living with relatives 
           Involved in self-treatment 6 
Regular self-treatment 3 
The variations in the samples were large, so a Mann–Whitney test was conducted which 
found no statistically significant differences in self-treatment by housing type (Table 10). 
 
Table 10. Mann–Whitney test for the effects of housing on self-treatment 
Discriminant 
function 
Wilks' Lambda X2 df Sig. 
1 do 2 0,991 1,572 3 0,666 
2 0,99 0,28 2 0,869 
 
 
4.3.3.4. Effects of residence (urban/rural) on self-treatment 
 
An important difference among participants was their place residence (rural or urban) 
which is tested using Mann – Whitney test and descriptive statistics, results of descriptive 
statistics are presented in Table 11. 
A Mann–Whitney test indicated that patients in rural areas reported sometimes 
practicing self-treatment more frequently than patients in urban areas, (M = .447), U = 3634.00, 
Z = 4.74, p < .001. 
A Mann–Whitney test indicated that patients in rural areas reported regular practicing 
self-treatment more frequently than patients in urban areas: (M = .332), U = 4142.00, Z = 3.58, 
p < .01.  
Table 11. Effects of residence on self-treatment 
Residence Self-treatment % 
Rural 
Sometimes self- treat 69 
Regular self-treatment 68 
Urban 
Sometimes self- treat 31 
Regular self-treatment 30 
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4.3.3.5. Effects of other sociodemographic variables 
 
The duration and recurrence of the VLU, employment status, and education were also 
examined using multivariate analysis, and no statistically significant influence of these 
variables on self-treatment was found. The results are presented in Table 12. 
 
Table 12. Effects of other demographic and illness characteristics self-treatment 
 
Variable Self-treatment Wilks’s lambda F df1 df2 Significance (p) 
Education 
Involved in self-treatment .999 0.072 2 205 .930 
Regular self-treatment .997 0.285 2 205 .752 
Employment 
Sometimes self- treat .984 1.682 2 205 .189 
Regular self-treatment .988 1.286 2 205 .279 
       Recurrence VLU 
Sometimes self- treat .998 0.457 1.000 206.000 .500 
Regular self-treatment .989 2.330 1.000 206.000 .128 
VLU duration 
Sometimes self-treat .974 1.850 3.000 204.000 .139 
Regular self-treatment .990 0.665 3.000 204.000 .574 
 
4.3.4. Effects of other variables 
Other variables were tested in relation to self-treatment in rural or urban areas as place 
of living. The results are presented in Table 13. 
 
Table 13. Effects of additional variables on self-treatment 
  Urban Rural Total 
  N % N % N % 
Reasons for self-
treatment 
Logistical reasons (distance, 
transportation.) 
4 18 7 15 11 16 
Insufficient visits from home 
care nurse 6 27 20 43 26 38 
Wound dressing leakage 6 27 10 21 16 23 
Side effects of wound dressing 0 0 3 6% 3 4 




The insufficiency of home-care visits was the most commonly reported reason for self-
treatment among participants living in rural areas. The difference in this factor between urban 
and rural areas was statistically significant, with a t-test result of Z = 1.96, p < .001. Other 
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variables tested according to rural or urban residence did not show statistically significant 
differences. Those in urban areas reported three main reasons, namely, the insufficiency of the 
visits from the home care nurse, dressing leakages, and the ability to care for themselves. The 
other reasons listed (distance, transport, and wound dressing leakage) did not reach statistical 
significance. 
 
4.4. Results of educational intervention 
 
Overall effects of educational intervention 
The responses to questions 10-21 were analyzed to assess the impact of the educational 
intervention. These items were related to attitudes toward and knowledge of compression 
therapy, knowledge of warning signs and procedures for changing dressings, and lifestyle 
activities. The variables were tested with descriptive statistics, a one-way ANOVA test and 




Table 14. Effects of educational intervention 
 





-0.53571 1.44527 0.13657 -0.80633 -0.2651 -3.923 111 <.001 
Compression 
therapy does not 
help my ulcer. 
0.33929 1.57431 0.14876 0.04451 0.63406 2.281 111 .024 
The more I walk, 
the sooner my 
ulcer will heal. 
-0.3125 1.64416 0.15536 -0.62035 -0.00465 -2.011 111 .047 
The more I rest, the 
sooner my ulcer will 
heal. 
0.39286 1.6998 0.16062 0.07459 0.71113 2.446 111 .016 
When I’m resting, the 
best position for my 
legs is… 
-0.52679 0.79367 0.07499 -0.67539 -0.37818 -7.024 111 <.001 
Cream can be applied 
to the skin around the 
ulcer. 
0.09821 1.41396 0.13361 -0.16654 0.36296 0.735 111 .464 
Before changing my 
dressing, it is 
necessary to wash 
my hands. 
0.15179 0.46904 0.04432 0.06396 0.23961 3.425 111 0001 
Before changing my 
dressings, it is 
necessary to disinfect 
my hands. 
0.08036 0.72458 0.06847 -0.05531 0.21603 1.174 111 .243 
When my dressing is 
changed, it is 
necessary to wear 
gloves. 
0.44643 0.73324 0.06928 0.30914 0.58372 6.443 111 <.001 
Even after my ulcer 
heals, I will still need 
to wear compression 
therapy. 












0.375 0.88149 0.08329 0.20995 0.54005 4.502 111 <.001 
My ulcer is bleeding. 0.38393 0.77396 0.07313 0.23901 0.52885 5.25 111 <.001 
My ulcer is 
leaking a lot. 0.45536 0.86876 0.08209 0.29269 0.61802 5.547 111 
<.001 
The color of my ulcer 
is turning yellow and 
green. 
0.51786 0.84876 0.0802 0.35893 0.67678 6.457 111 <.001 
The area around 
my ulcer is 
painful. 
0.48214 0.77089 0.07284 0.3378 0.62648 6.619 111 <.001 
 
My dressing should 
be changed. 0.11339 1.34382 0.12698 -0.13822 0.36501 0.893 111 
.374 
The number of gloves 
that should be used 
in a dressing change. 
-.29464 .59485 .05621 -.40602 -.18326 -5.242 111 <.001 
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4.4.1. Responses to “Compression therapy reduces swelling” 
 
The results of the measurement show a statistically significant shift, Wilks’s lambda = 
.88, F (1.11) = 15.38, p < .001. It can be concluded that the educational brochure influenced 
the knowledge of compression therapy. Tables 15–17 present the results of the analyses. 
 
Table 15. Responses to “Compression therapy reduces swelling” 










 3 0 




44 11 39 10 
I agree 34 46 30 41 
I completely 
agree 11 33 10 29 
Total 112  100 0 
Mean 3.2679 3.8036   
 
 
Table 16. Results of ANOVA test for responses to “Compression therapy reduces swelling” 
 Value F Hypothesis df Error df p 
Partial eta 
squared 




Wilks’s lambda .878 15.388 1.000 111.000 .000 .122 15.388 .973 
 
 











95% confidence interval for difference 
Discriminant function 
Lower bound Upper bound 
1 2 -0.536 .137 .000 -0.806 -0.265 
2 1 0.536 .137 .000 0.265 0.806 





4.4.2. Responses to “Compression therapy does not help my ulcer.” 
 
The results of the measurement show a statistically significant shift and it can be 
concluded that educational intervention helped participants’ knowledge about the purpose 
of compression therapy. Results can be seen in Tables 18-20. 
 











disagree 24 33 21 29 




43 22 38 20 
I agree 19 18 17 16 
I completely 
agree 4 2 4 2 
Total 112 112 100 100 
Mean 2,6161 2,2768   
 
 
Table 19. Results of ANOVA test for responses to “Compression therapy does not help my ulcer.” 










 1,000 111,000 ,024 ,045 5,202 ,618 
 
 





 (I- J) 
Std. Error p 
95% Confidence Interval for 
Difference 





1 2 ,339* ,149 ,024 ,045 ,634 
2 1 -,339* ,149 ,024 -,634 -,045 
b. Adjustment for multiple comparisons: Bonferroni correction. 
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4.4.3. Responses to “The more I walk, the sooner my ulcer will heal” 
 
The results of the measurement show a statistically significant shift so it can be 
concluded that participant had better knowledge about physical activity in VLU healing. 
Results can be seen in Tables 21-23. 
 
Table 21. Responses to “The more I walk, the sooner my ulcer will heal.” 









disagree 24 33 8 4 
I disagree 22 37 28 36 
I neither agree 
nor disagree 
43 22 36 24 
I agree 19 18 20 5 
I completely 
agree 4 2 9 31 
Total 112 112 100 100 
Mean 2,9375 3,25   
 
 
Table 22. Results of ANOVA test for responses to “The more I walk, the sooner my ulcer will heal.” 
 Value F 
Hypothesis 
df 











 1,000 111,000 ,047 ,035 4,046 ,514 
 
 




(I-J) Std. Error p 
95% Confidence Interval for 
Differenceb 




1 2 -,313* ,155 ,047 -,620 -,005 
2 1 ,313* ,155 ,047 ,005 ,620 
b. Adjustment for multiple comparisons: Bonferroni. 
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4.4.4. Responses to “The more I rest, the sooner my ulcer will heal” 
 
The results of the measurement show a statistically significant shift and participants 
recognized resting as negative factor to wound healing. The results are presented in Tables 24 
– 26. 
 
Table 24. Responses to “The more I rest, the sooner my ulcer will heal.” 









































Total 112 112 100 100 
Mean 3,4643 3,0714   
 
 
Table 25. Results of ANOVA test for responses to “The more I rest, the sooner my ulcer will heal” 








lambda ,949 5,983 1,000 111,000 ,016 ,051 5,983 ,679 
 
 
Table 26. Results of pairwise comparison for responses to “The more I rest, the sooner my ulcer will heal” 
Pairwise Comparisons 
Measure MEASURE_ 1 
Mean Difference 
(I- J) 
Std. Error Sig.b 
95% Confidence Interval for 
Differenceb 





1 2 ,393 ,161 ,016 ,075 ,711 
2 1 -,393 ,161 ,016 -,711 -,075 
b. Adjustment for multiple comparisons: Bonferroni. 
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4.4.5. Responses to “Cream can be applied to the skin around the ulcer” 
 
The results of the measurement didn’t show a statistically significant difference, but 
the results of ANOVA test show positive direction of participants responses. It can be seen 
that less participant chose the answer “I do not know” and “Never”, but more education on 
this field is needed. The results are presented in Tables 27-29. 
 
Table 27. Responses to “Cream can be applied to the skin around the ulcer” 



















never 12 5 10 5 
always 57 73 51 65 
I do not 
know 
15 3 13 3 
Total 112 112 100 100 
 
 
Table 28. Results of ANOVA test for responses to “Cream can be applied to the skin around the ulcer” 
Effect Value F 
Hypothesis 
df 










 1,000 90,000 ,200 ,018 1,663 ,248 
 
 

















1 2 ,187 ,145 ,200 -,101 ,475 
2 1 -,187 ,145 ,200 -,475 ,101 
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4.4.6. Responses to “When I’m resting, the best position for my legs 
is…” 
 
The participants understand that keeping their legs horizontal can lower edema 
and swelling, so before the educational intervention, they stated that the best position for 
their legs while resting was “on the bed.” After the educational intervention, the most 
common answer was “on the bed, above the level of the heart.” Tables 30-32 present the 











on the floor 10 0 9 0 
on the bed 55 14 49 13 
on the bed, above the 
heart level 
44 97 39 87 
I do not know 3 1 3 1 
Table 30. Responses to “When I’m resting, the best position for my legs is…” 
 
Table 31. Results of multivariate analysis of responses to “When I’m resting, the best position for my legs is…” 
Multivariate tests 
 Value F 
Hypothesis 
df 









.692 49.341 1.000 111.000 .000 .308 49.341 1.000 
 
 
Table 32. Pairwise comparisons for responses to “When I’m resting, the best position for my legs is…” 
Pairwise comparisons 






95% confidence interval 






1 2 -0.527 0.075 .000 -0.675 -0.378 
2 1 0.527 0.075 .000 0.378 0.675 
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4.4.7. Responses to “Before changing my dressing, it is necessary to wash 
my hands” 
Before the intervention, 89% of participants responded that washing one’s hands before 
changing the dressing is obligatory, and after the intervention, all participants concurred in this 
response. According to the results of a one-way ANOVA, Wilks’s lambda = .904, F (1.11) = 
11.729, p < .05; this difference was statistically significant. Tables 33 and 34 present the results. 
 










Yes 100 112 89 100 
No 7  6 0 
I do not 
know 5 
 4 0 
Total 112  100 0 
 
 
Table 34. Results of multivariate analyses of responses to “Before changing my dressing, it is 
necessary to wash my hands” 
Multivariate Tests 










.904 11.729 1.000 111.000 .001 .096 11.729 .924 
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4.4.8. Responses to “When my dressing is changed, it is necessary to 
wear gloves” 
Although most of the participants intuitively answered that there is a need to use gloves 
during dressing change, the intervention has positive effect on this behavior, as shown in 
Tables 35-37. 
 
Table 35. Responses to “When my dressing is changed, it is necessary to wear gloves” 








Yes 76 111 68 99 
No 21 1 19 1 
I do not 
know 15 
 1 0 
Total 112    
 
Table 36. Number of gloves patients wear 
 First measurement Second measurement 
N 112 112 
Mean 0.71 1.0089 
Standard deviation 0.592 0.09449 
Standard error of the mean 0.056 0.00893 
 
 
Table 37. Results of multivariate analyses of responses to “When my dressing is changed, it is necessary 
to wear gloves” 
Multivariate tests 
Effect Value F 
Hypothesis 
df 








lambda .728 41.517 1.000 111.000 .000 .272 41.517 1.000 
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4.4.9. Responses to “The best diet for people with ulcers includes…” 
 
Knowledge about nutrition improved after the educational intervention as patients 
verbalized that food with protein is more adequate than other, (Z= 2.56, p<.05) and less patient 
were unsure what is correct answer (Z=3.86, p<.05). Results are presented in Table 38. 
 
Table 38. Responses to “The best diet for people with ulcers includes…” 








Meat, fish, eggs 53 72 40 64 
I do not know 45 12 34 11 
Bread and 
potato 24 27 18 24 
Fruits and 
vegetables 9 1 7 10 
Everything 2  2  
 
4.4.10. Responses to “Even after my ulcer heals, I will still need to wear 
compression therapy” 
The results of a one-way ANOVA, Wilks’s lambda = .768, F (1.11) = 33.459, p < .001, 
indicated that the difference in the number of participants who answered that compression 
therapy would still be necessary after VLU healing was statistically significant, as shown in 
Table 39. and Table 40. 
 










Yes 53 86 47 77 
No 27 20 24 18 
I do not know 32 6 29 5 
Total 112    
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Table 40. Multivariate analyses of responses to “Even after my ulcer heals, I will still need to 
wear compression therapy” 
Multivariate tests 
Effect Value F 
Hypothesis 
df 







Wilks’s lambda .768 33.459b 1.000 111.000 .000 .232 33.459 1.000 
 
 
4.4.11. Responses to “I need to see a doctor or a nurse when…” 
 
In relation to all warning signs of ulcer worsening, the participants have acquired 
improved knowledge to a statistically significant extent. Details are presented in Tables 41- 43. 
 
Table 41. Responses to “I need to see a doctor or a nurse when…” 











Yes 72 95 64 85 
No 20 16 18 14 
I do not 
know 
20 1 18 1 
My ulcer is 
leaking a lot. 
Yes 65 96 58 86 
No 26 16 23 14 
I do not 
know 
21  19 0 
The color of 
my ulcer is 
turning yellow 
and green. 
Yes 76 111 68 99 
No 12 1 11 1 
I do not 
know 
24  21 0 
My ulcer is 
bleeding. 
Yes 73 111 65 99 
No 22 1 20 1 
I do not 
know 





Yes 80 110 71 98 
No 17 1 15 1 
I do not 
know 
15 1 13 1 
70 
 
Table 42. Multivariate analyses of responses to “I need to see a doctor or a nurse when…” 
  Value F Hypothesis 
df 












.846 20.270 1 111 .000 .154 20.27 0.994 
bleeding  .801 27.560 1.000 111.000 .000 .199 27.560 0.999 
odor  .783 30.770 1.000 111.000 .000 .217 30.770 1.000 
a lot of 
leakage 










 .717 43.811 1.000 111.000 .000 .283 43.811 1.000 
 












95% confidence interval 
for differences 






smell 1 2 0.375 0.083 .000 0.210 0.540 
 2 1 -0.375 0.083 .000 -0.540 -0.210 
bleeding 1 2 0.384 0.073 .000 0.239 0.529 
 2 1 -0.384 0.073 .000 -0.529 -0.239 
a lot of leakage 1 2 0.455 0.082 .000 0.293 0.618 
 2 1 -0.455 0.082 .000 -0.618 -0.293 
color of wound 
turning yellow 
and green 
1 2 0.518 .080 .000 0.359 0.677 
 2 1 -0.518 .080 .000 -0.677 -0.359 
a lot of pain 1 2 0.482 .073 .000 0.338 0.626 
 2 1 -0.482 .073 .000 -0.626 -0.338 
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4.4.12. Responses regarding the best VLU treatment 
 
After the educational intervention, the number of participants who stated that they did 
not know what treatments for VLU were effective was significantly reduced. A statistically 
significant shift occurred for the responses dressings, compression therapy, and hygiene. The 
results are presented in Table 44. 
 










dressing change 43 11 38 10 
I do not know 41 4 37 4 
regular check ups 7 9 6 8 
resting 5 1 4 1 
activity 4 10 4 9 
dressing 4 62 4 55 
compression therapy 4 20 4 18 
hygiene 3 29 3 26 
nutrition 1 1 1 1 
cream 1  1  
disinfectant 1 2 1 2 
painless treatment 1  1  
antibiotics  3  3 
ointment  3  3 
gloves  2  2 
medication  2  2 
more frequent nurse visits  1  1 


















4.4.13. Comparison between control and experimental group – statements 
 
 For all of the questions given in Table 45, below, the correct responses were 
considered to be the positive ones. Each correct or positive answer was assigned 1 point, and 
the points were summed. The same procedure was followed for the second measurement point, 










group Wilks Lambda F p 
variable  M SD M SD 
Compressive therapy reduces swelling 
First measurement 3,24 0,86 3,27 0,96 
0.972 (1.20) =5.954 <0.05 
Second measurement 3,26 0,87 3,80 1,07 
Compression therapy does't help at my 
wound 
First measurement 2,49 1,20 2,62 1,11 
0.972 (1.20) =5.954 <0.05 Second measurement 2,55 1,21 2,28 1,11 
Second measurement 3,97 1,16 3,07 1,52 
When I’m resting, the best position for 
legs is… 





Second measurement 2,28 0,59 2,88 0,35 
Before dressing change, I have to wash 
my hands 
First measurement 1,05 0,27 1,15 0,47 
0,9750296 (1.20) =5,276 <0.05 
Second measurement 1,02 0,14 1,00 0,00 
When proceed dressing change, it is 
necessary to use gloves 





Second measurement 1,40 0,79 1,01 0,09 
Number of gloves 
First measurement 0,80 0,55 0,71 0,59 
0,928731721 (1.20) =15.808 <0.001 
Second measurement 0,84 0,60 1,01 0,09 
When my ulcer heals, I still need to 
wear compression therapy 





Second measurement 1,78 0,94 1,25 0,53 
I need to refer to a doctor or a nurse 
when…” 










5.1.Discussion of methods 
 
5.1.1. The complexity of the research 
The research plan included the sequential use of qualitative or quantitative methods 
(178), as substantiated by Wilson (179). It involved collecting data in semi-structured 
interviews to obtain data; on that basis, the educational leaflet was created. Its effectiveness 
was checked using a questionnaire. The method was created following Neuman (180) and 
Morse (181). 
An introductory qualitative survey was performed due to the lack of study of self-treating 
patients with chronic wounds (124, 125). A qualitative methodology was selected due to the 
need to gain fundamental insight into the research field, especially for smaller and more 
vulnerable communities (182, 183). 
The results obtained using the qualitative methodology were used to coordinate the 
educational leaflet and questionnaire with the answers given above, which were transformed into 
numerical data and analyzed statistically. Lincoln and Denzin (184) argued for a similar 
approach. In their view, the design of qualitative research should consider quantitative 
methodologies while also incorporating subjectivity, emotion, and other factors Neglected by 
quantitative research. 
 
5.1.2. Survey participants 
Participants for the qualitative study were chosen purposively with criterion sampling 
to better craft the research question and enhance the understanding of the phenomenon under 
study (179, 185). Decisions on participant selection were done using the research questions, 
theoretical perspectives, and evidence related to the study. It was important to choose people 
from different areas (urban and rural) and to have a mix of patients. 
Healthcare professionals made the first approach, as the population is vulnerable and 
sensitive. This tactic helped the participants gain confidence in the study and provided them 
with a sense of their own importance in the whole process. 
The qualitative interviews were conducted at each hospital until the point of Yesta saturation 
was reached (169, 186). 
The quantitative part was intended to cover as wide a population of patients as possible, so 
access was given to all with venous ulcers, regardless of the duration of their condition. 
 
5.1.3. Tools to implement a health education leaflet 
The health education leaflet was thoughtfully designed. The findings of researchers who 
prioritize the preparation of such materials were considered (187, 188). The content was geared 
to be understandable by everyone involved in the research, using simple vocabulary and pictorial 
materials. The amount of information was checked multiple times, and a leaflet design was 
adopted to assist those with possible visual impairments.
74 
 
5.2.Discussion of goals of the study 
 
5.2.1. Establish the incidence of and reasons for self-treatment in VLU 
patients and identify factors that affect the choice of self-treatment 
 
In the qualitative part of the study, it was found that participants self-treated their VLUs 
for subjective or objective reasons. These two groups of reasons occasionally overlapped, and 
the self-treatment was done in both the short and long term. The objective reasons included a 
lack of healthcare resources (e.g., no home care nurse over the weekends or no home care nurse 
at all) and reimbursement restrictions (e.g., insufficient dressings for ulcers with high exudat). 
The participants reported following medical recommendations until they became 
dissatisfied with conventional treatment, relating to two factors: dissatisfaction with the 
outcomes of the treatment and/or dissatisfaction with the physician or another responsible 
healthcare provider. These results support those of a previous study (189). 
Dissatisfied patients followed prescribed treatments but performed the dressing changes 
themselves, and they switched medications or otherwise deviated from the prescribed 
treatment. 
Dissatisfaction with medical treatment was observed where the possible side effects of 
a treatment were not made clear to patients, leading to their being frightened by the sensations 
they were experiencing in the area of the ulcer, prompting them to conclude that the best 
solution would be to perform traditional VLU management, sometimes supplemented with folk 
remedies. In addition, pain or other distressing symptoms, such as periulcer skin itch or 
excessive exudate that they could not support led to changes from their prescribed treatment.  
This part also revealed that about a quarter of participant purposively changed 
prescribed treatment, without health care professional knowing it. 
The quantitative part of the study found that 43% of participants had practiced self-care 
at some point. The main reasons for this were insufficient visits from a home care nurse 
(15.4%), dressing leakage, and distance from a healthcare facility. Also, 21% of informal 
caregivers are involved in self – treatment. 
In rural areas, patients tended to self-treat more and complained lack of home care nurse 
visits. Home care nurses are distributed by geographical area by the Network of Public 
Healthcare, which defined by the rules of the Croatian Health Insurance Institute, such as 
number of inhabitants. The findings here are in opposition to those of other studies that have 
indicated that patients choose self-treatment as a step forward toward independence and 
comfort (190,191). 
Patients usually apply home remedies and medicines that are well established in the 
geographic area, mainly marigold and aloe vera, whose benefits are well studied. Additionally, 
alternative medicine is used because its usage is more congruent with patient beliefs, values, 
and philosophical orientation (192). 
Concern for the potential side effects of pharmaceutical products and affinity with the 
holistic approach are predictors of engagement in self-care (123,193). Patients described 
compression therapy as a problem due to the pain and side effects due to the dressing, including 
itching, which 2% of patients mentioned. Hence, when clinicians themselves express doubt 




5.2.2. Creation of educational materials on the importance of compression 
therapy and other recommendations in modern VLU care 
 
After the analysis of interviews with VLU patients, educational leaflet was with 
information on effective self-treatment among sufferers of VLUs. It was created for people of 
lower literacy, as the literature suggests that leaflets should be without medical words and on 
fifth-sixth grade level, especially for wound patients (195). Written material can be easily 
distributed, it is cheap and patients like it; a great advantage is that they can read it on their own 
pace, in time when they want it (196). 
This leaflet contained an introductory section with an explanation of the causes of VLUs 
and their main characteristics. The central part of the leaflet explained wound dressing in a 
step-by-step manner, with photos of real patients. After that, a section on the types and benefits 
of compression therapy followed, also with photographs. The most appropriate approach was 
investigated during the third phase of the research. Patients responded positively to the flyer 
and expressed a desire for something similar for other topics that they were interested in. This 
indicates that VLU patients respond to this mode of education. 
Special attention was paid to the discussion of the importance of maintaining regular 
body and foot hygiene, as well as promoting exercise and describing the positions of the body 
at rest. Leg exercises were shown in images, and special attention was given to activities for 
people with lower mobility. The final part went over small tips and tricks, for example, that 
compression socks should have folds on their edges and similar points. It was noted that both 
the focus group participants and patients were very interested in this part. Although some 
participants in the focus group criticized some expressions, they were especially praised by the 
nurses because they were aware of the inadequate literacy of some patients. 
 
5.2.3. Evaluation of the applicability of interventional and educational 
material to VLU patients 
 
Wound dressing change 
The most significant effect of the educational material described was the frequency of 
gloves used by patients. Although in the first survey the patients responded that it was necessary 
to use one pair of gloves, in the question of how many gloves each used, most answered one or 
none. After the educational intervention, that figure increased. 
The patients cited the most significant cause of dressing change in self-dressing was 
due to dressing leakage. Due to the limited number of wound dressings, it is essential that 
patients be educated about proper care. 
Some patients are only rarely visited by nurses, so the period between nursing visits 
was long enough for the dressings to produce exudate. 
A significant number of patients receive occasional care from their relatives, and these 
leaflets are important to them. In control interviews, participants reported that they had lent the 
leaflet to other people they know with VLUs, and in some interviews, patients reported that 
informal caregivers had the aim of discussing specific therapeutic procedures or inquiring about 




Skincare also saw a positive shift. Possibly due to the lack of adequate dermatological 
care, in the initial interviews, patients gave a range of answers, not knowing when and how to 
take care of the skin surrounding their VLUs. Qualitative research has shown that they use 
different preparations, and most often, they do not know to name the cream they use, but in 
general, they used homemade remedies, such as marigold cream, olive oil, pork fat, and others. 
Skincare is a significant factor in healing an ulcer and preventing the onset of a new 
one, so this change is extremely important. 
At the end of the second interview in the quantitative part, patients were prompted by 
an open-ended question to indicate what they learned from the brochure and skincare was 
positively affected. 
Numerous studies have reported improvements in care only, but this effect is reduced 
over time, so other models of patient and caregiver support and empowerment must be 
activated for this effect to be positive for the patient’s health, and ultimately for health and 
economic indicators. One example of this is the British National Health + Vein System, which 
divides self-care education into three levels: supported self-care, disease-specific care 
management, and case management (197). 
 
Physical activity 
Lifestyle changes are inevitable with chronic illness, and any shift in the education of 
chronic illness patients is important. For VLU patients physical activity is positively associated 
with increased healing rates (198). 
An essential item in the treatment of VLUs is changing in posture, that is, changes in 
walking and resting, where the feet should be above the heart level. The participants, who were 
largely older, reported that the best activity for their treatment is rest. When asked during the 
qualitative study why they think that this is the case, they answered that it was more 
comfortable for them, and their legs are lowered in that circumstance. They pointed out that 
during hospitalization (due to other reasons, such as hip fracture), an improvement was found 
in venous ulcer or healing, which was associated primarily with rest, and somewhat less with 
adequate wound care during hospitalization. During the focus group, nurses in the nursing 
home said that they would often find patients sitting, and they interpreted this to mean that they 
were waiting for them, but the families also asserted that the patients spend the day or most of 
it in an armchair with their legs lowered. 
Additional reasons for this included the fear of injury and the inability to wear adequate 
footwear due to the total volume of the bandage. Because of the comorbidities, cardiac 
decompensation, and obesity-associated with chronic venous insufficiency, it is logical that 
patients would choose the option that provides easier breathing as a more important solution, 
placing the wound problem in second place. These findings are consistent with other studies 
(85,88,199). 
Most respondents reported in the initial interview that resting with their feet on the bed 
was important, implying that they know that this would help reduce swelling. After the 
educational intervention in 112 of cases, it was considered the correct answer that the right 
position at rest is the one where the legs are above the level of the heart. 
Unfortunately, in response to open-ended questions, most still cited dormancy as the 
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most important factor in wound healing, but many also added movement. Health professionals 
are far more in favor of the physical activity necessary to heal the wound and prevent recurrence 
(200,201). 
The reduced level of knowledge associated with the fear of physical activity and the 
lack of counseling and encouragement to exercise or other forms of physical activity may have 
the effect of diminishing physical activity (85,88,202). Education showed a positive correlation 
with physical activity in VLU patients (203). 
 
Nutrition 
The nutrition of patients with chronic wounds is a topic of research in wound care. 
Nutrition research conducted by Barber found that patients with VLUs are at risk for 
malnutrition, which is also associated with inadequate movement. The typical cuisine of central 
Croatia is rich in carbohydrates (in the form of white bread and potatoes); in that context, 
leanness is considered to symbolize poverty, and while good nutrition is a symbol of wealth, 
many patients are overweight and simultaneously exhibit malnutrition. 
The question on their dietary habits surprised the patients, several of whom wished to 
discuss it in the interview. However, changes in diet are hard to achieve in general, not only 
for VLU patients. In Croatia, 20% are at risk of poverty, and 28.7% of women aged older than 
65 years are at risk (204), so adequate nutrition for this group is not just a matter of will but is 
subject to financial limitations. 
The findings of Bobridge et al. in patients with CVI went in that direction, in that a 
change in diet, with skincare and the use of compression therapy, was, after 6 months, the least 
undertaken activity (205). 
 
Compression therapy 
Compression therapy proved to be an interesting topic in this study for many reasons. 
First, many patients use compression therapy inadequately. Although multiple studies have 
shown that multilevel compression therapy is the most appropriate solution for the active 
venous ulcer phase (30,47,48,72), in most cases patients use a long elastic bandage. During 
interviews, it was noted that patients often do not attend their examination with a coiled 
bandage, reporting that it made it difficult for them to wear shoes or that they had removed it 
before the examination to speed the examination. Some bandages were dirty or had been 
repeatedly washed at high temperatures and, as such, had no purpose at all. 
Some patients had compression socks, which they said could not be worn for long periods, due 
to the pain. 
Few patients had undergone multilayer compression therapy, and few know its purpose 
or saw benefits from it. 
Second, if the number of those prescribing multilayer compression therapy were to be 
increased, the question arose of who would perform such treatment. Nurses are only trained in 
the proper application of compression therapy when training is provided by pharmaceutical 
companies in presentations or workshops. This fact is also closely related to organizational 
problems within the area of wound care that were identified in this study, such as the following: 
• inadequate number of wound dressings; 
• insufficient nursing education of nurses; 
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• number of home visits dependent on bureaucratic rules and not on the possibly rapidly 
changing patient condition; and the lengthy bureaucratic procedure required to obtain 
supplies. 
This analysis found that the role of compression therapy became more evident to patients 
after they read the leaflet, and in a population with low health literacy, these leaflets proved to 
be an excellent educational intervention. The long-term effects will require correction as a 
result of the other factors involved in inadequate adherence to compression therapy. 
 
Hand hygiene 
Hand hygiene refers to the removal of microorganisms from the hands using soap or a 
cleansing solution and water (handwashing) or through a waterless antimicrobial agent (hand 
rubbing). It is considered to be one of the simplest and most effective ways to prevent the 
spread of healthcare-acquired infections (206–208). Although it is usually described and 
intended for health workers to prevent nosocomial disease transmission, patient involvement 
in self-care requires that hand hygiene be made a focus in patient education, especially in 
communities where health care providers, the patient, and other members of the household 
(including pets) and the home environment are reservoirs of microorganisms. Ineffective hand 
hygiene practices can easily lead to the transmission of microorganisms from one environment 
to another. 
Hand-hygiene habits were investigated in the following way. Patients were asked whether 
it was necessary to wash their hands before changing their dressings, to disinfect the dressings, 
and to wear gloves. At the end of the interview, patients were asked how many pairs of gloves 
they wore while they changed their dressing. This last one was a control question. 
During the first measurement, the participants mostly answered the questions on hand 
hygiene correctly, which was surprising, and the control question “How many pairs of gloves 
do you use while changing your dressing” confirmed their answers. After the intervention, the 
number of correct answers for the question on the need for handwashing before changing a 
dressing and on wearing gloves increased. However, although the change in reporting on 
knowledge of hand disinfection before dressing change was positive, the difference was not 
statistically significant. Participants reported disinfecting their hands less often than washing 
them or wearing gloves (Table 14).   
 
Patient empowerment 
Empowerment is a multidimensional factor that grants people control over their lives, 
increasing their capacity to act on the issues that they themselves define as important (209). 
Empowerment develops or strengthens patients’ physical, mental, and social skills to 
allow them to achieve self-management of their conditions and treatment and to self-determine 
their health (210). Empowerment is classified into four domains: patient statements, 
experiences, and capacities; patient actions and behaviors; patient self-determination within the 
healthcare relationship; and patient skills development (211). In this study, increases in 
empowerment can be seen in patients’ statements (for instance, statements that the brochure 
helped them) or in changes in behavior in terms of better hand hygiene or skincare. Patients 
showed greater knowledge and self-determination, including better knowledge of warning 
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signs during healing and being more confident in conducting appropriate dressing changes. 
5.3.Hypothesis confirmation 
 
5.3.1. H1: Patients self-treat their VLUs due to specific personal 
characteristics. 
 
Personal characteristics were found to be associated with self-treatment and this 
hypothesis is confirmed. 
 
Gender 
In this study, women practiced self-treatment more often than men. Recent studies on 
the link between gender and self-care have found contradictory results, although most indicate 
a higher incidence of self-care in women (212–215). 
Studies conducted in Slovenia, which is similar to Croatia in culture and geography, showed 
that people who self-medicate are mostly women (216). 
 
Age 
In this study, adults younger than 65 years old were found to practice self-treatment more 
frequently than those who were older. This is largely because wound dressing requires motor 
action and unimpaired physical mobility without impairment. Other studies have found 
opposite results, but in those cases, self-treatment generally has had the meaning of self-
medication (139).  
Additionally, younger people have readier access to information and education. 
 
Education level 
In this study, a higher prevalence of self-care was observed in the younger population, 
which could be associated with their access to communication channels. The education level 
of participants wasn’t statistically significant for self-treat. 
Older people are accustomed to listen their doctors and follow their advice, largely 
because they have no access to other sources of information: they do not use the internet, rarely 
read newspapers or popular professional literature, and television rarely discusses chronic 
wounds, with its communication being largely restricted to diabetes or hypertension. They are 
forced to rely on what their home care nurse says and advises. For many, the nurse is the only 
person they see, and changing the wound dressing is a social event for them. For them, this 
nurse is not only a nurse, instead of playing the role of a friend, source of social and other 
information, and, often, domestic help. This makes the nurse into a person who has their utmost 
confidence, and they listen to advice from that source. To increase the effectiveness of the 
medical system and of wound healing, better education of home nurses would be quite efficient. 
In other studies, where the education level has been reported as being positively related 
to self-care (141,212), different results have been found. This is because populations with 
VLUs are mostly older than those who use medication alone. Further, medication alone is more 
common in acute conditions where medicines are used to deal with the disease, and there is no 
medication for venous ulcers. Additionally, older populations are more inclined to use herbal 
preparations, especially in rural areas. 
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People living in rural areas also face greater difficulty accessing health and social care 
services (217). 
In rural areas, there are fewer medical specialists, and older people with specific health 
issues may not be referred to specialists as readily as in urban areas (218,219). Because Croatia 
(like Slovenia) is among the top 15 countries by percentage of people older than 65 years living in 
rural and remote areas (219), new challenges are arising for the healthcare authorities, as well as 
changes in perspective because there is little research on this theme. 
 
5.3.2. H2: Patients self-treat their VLUs due to the organizational 
factors of outpatient healthcare provision. 
 
Education, health perception, and access to quality healthcare could influence how one 
recovers from or copes with illness(es) (220). As participants confirmed they have to self-treat 
due to organizational issues and insufficient home care nurse visits, this hypothesis is 
confirmed. 
 
5.3.3. H3: Educational materials constitute an effective way of improving 
the self-treatment of VLUs 
 
The effectiveness of the educational materials presented was confirmed through the 
intervention study and in focus groups. The participants in the groups and the intervention study 
were VLU patients across Croatia, and the focus groups were made up of healthcare 
professionals of various types. The participants also expressed their satisfaction with the 
completed materials. 
It can be concluded that the educational material on self-treatment had a positive effect, 
that is, the hypothesis was supported, but it is necessary for any such document to be written 
in simple language, accompanied by images and in a size and typeface adapted to the visually 
impaired. 
 
5.4.Strengths and limitations of the study 
The strongest advantage of this study was that it is the first such investigation to evaluate 
the incidence of and reasons for self-treatment in VLU patients. Its largest contribution is its 
fieldwork, which brought to light the previously unknown incidence of self-care, level of 
patient knowledge, and their need for educational support. 
Results confirm that good educational material, which is based on expert knowledge and 
conclusions of qualitative research, while respecting sociological determinants of participants, 
leads to better knowledge and more important, patient empowerment. 
The survey that was conducted produced new information on the extent to which VLU 
patients practice self-treatment, their treatment needs, and how far education remains to be 
conducted. 
This study has an applied character, as its results were used to produce a health education 
leaflet with guidelines for more effective self-treatment and improved lifestyle. The usefulness 
of the educational leaflet for increasing the knowledge of VLU patients on self-care, warning 
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signs, and the importance of compression therapy were verified by a questionnaire survey of 
VLU patients and through focus groups including the medical professionals involved in their 
care. 
Limitations of the study included the participant sample. Ideally, patients should be 
studied from the primary level, but this work forms a strong basis for future research. 
Another limitation of the study is its regional aspect. The areas included in the study 
account for only 10% of Croatia’s population, so to increase the accuracy of the data, it should 
be conducted in other parts of the country. 
Although the results of the survey cannot be generalized to the entire VLU patients 
population it provides valuable insight into the state of these patients and can be a starting point 
for future research. 
This research provides a good basis for future researchers that would prospectively 







- Patients decide to self-treat due to organizational challenges in the healthcare system, 
such as a lack of availability of home care nursing and necessity to change wound 
dressings. 
 
- Compression therapy should be emphasized to a greater extent and applied in a way 
that follows international recommendations. 
 
- Patient education on illness and self-treatment is necessary to achieve positive 
healthcare outcomes. In this study, patients gained knowledge of how to change 
dressings and how to improve their lifestyle and finally, they were empowered in dealing 





Using the results of qualitative and quantitative research, the following suggestions can 
be made to improve patient self-care and VLU management 
 
7.1.Suggestions from the patient perspective 
• Patients need education and encouragement 
• They should take responsibility for their own health, such as in compression therapy 
 
7.2.Governmental perspective 
• Wound care quality control (healing rates, product usage) 
• Nursing specialization in wound care 
• Bureaucracy needs to be simpler and more effective 
 
7.3.Suggestions for future research 
Future research should investigate self-medication in particular, which is only mentioned 
in passing here. Further, the role of informal caregivers is interesting, not in relation to their 
assistance in changing dressings but also in their role as advisors and providers of emotional 
support to patients.  
 
This research provides a good basis for future researchers that would prospectively 
monitor the impact of education on patient empowerment, VLU healing rate and recurrence 
rate. 
 
Nevertheless, it is necessary to seek out the opinions of healthcare providers on their 
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Suglasnost za sudjelovanje odraslog ispitanika u istraživanju 
1. Potvrđujem da sam dana    
 
u  pročitao/pročitala Obavijest za ispitanika za gore navedeno 
znanstveno istraživanje te sam imao/imala priliku postavljati pitanja. 
2. Razumijem da je moje sudjelovanje dragovoljno i da se iz sudjelovanja u istraživanju 
mogu povući u bilo koje vrijeme, bez navođenja razloga i bez ikakvih posljedica za moje 
zdravstveno stanje ili pravni status. 
 
3. Razumijem da mojoj medicinskoj dokumentaciji pristup imaju samo odgovorne osobe, 
to jest voditelj istraživanja i njegovi suradnici te članovi Etičkog povjerenstva ustanove u 
kojoj se istraživanje obavlja i Etičkog povjerenstva koje je odobrilo ovo znanstveno 
istraživanje. Tim osobama dajem dopuštenje za pristup mojoj medicinskoj dokumentaciji. 
 
4. Pristajem da moj obiteljski liječnik (odnosno član obitelji) bude upoznat s mojim 
sudjelovanjem u navedenom znanstvenom istraživanju. 
 
5. Želim i pristajem sudjelovati u navedenom znanstvenom istraživanju. 
 
Ime i prezime ispitanika:    
Vlastoručni potpis:                                                                                             
Mjesto i datum:                                                                                                          
Ime i prezime osobe koja je vodila postupak Obavijesti za ispitanika i Suglasnosti za 
sudjelovanje: 
 
Ime i prezime voditelja projekta: MIRNA ŽULEC 
Vlastoručni potpis:    
Mjesto i datum:    
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Pozivamo Vas da u svojstvu ispitanika sudjelujete u znanstvenom istraživanju čiji je 
glavni cilj istražiti navike i stavove bolesnika s venskim ulkusom o samozbrinjavanju 
kronične rane. To istraživanje se provodi u sklopu izrade doktorske disertacije pod 
naslovom „Self-treatment practice in venous leg ulcer patients and the influence of 
health - educational intervention“. 
Voditelj projekta je izr.prof. Danica Rotar-Pavlič, a predviđeno trajanje projekta je od studenog 
2016 do lipnja 2017. Projekt se provodi u sljedećim ustanovama: Klinička bolnica Dubrava, 
Opća bolnica Bjelovar, opća bolnica „dr.T.Bardek“, Koprivnica, a financiran je od strane 
doktoranda Mirne Žulec. 
 
 
Vaše sudjelovanje u istraživanju treba se temeljiti na jasnom razumijevanju ciljeva istraživanja 
i načina i postupaka za njegovo provođenje te mogućih koristi ili rizika za Vas kao ispitanika. 
Stoga Vas molimo da, prije donošenja odluke, pažljivo pročitate i proučite ovu obavijest, a ako 
u njoj naiđete na bilo kakve nejasnoće ili nepoznate riječi i izraze da o tome pitate istraživače 
i liječnike koji u istraživanju sudjeluju i dužni su Vam i spremni odgovoriti na svako pitanje. 
 
 
OPIS KLJUČNOG PROBLEMA I HIPOTEZE ISTRAŽIVANJA 
U ovom istraživanju je riječ o ispitivanju stavova i znanja pacijenta o liječenju venskog ulkusa 
i postupcima koje pacijenti sami provode. Također, cilje je ispitati učinak edukacije na stavove 
i znanja. 
Stoga je u ovom istraživanju temeljna znanstvena pretpostavka da edukacija ima učinak na 
bolsnike s venskim ulkusom u smislu da se oni brinu o svojoj rani u skladu sa suvremenim 
znanstvenim spoznajama o liječenjeu. 
 
 




ULOGA VAS KAO ISPITANIKA U ISTRAŽIVANJU 
S vama će kontaktirati ispitivač, prvo radi intervjua, nakon toga ćete ispuniti upitnik u dva 
navrata, na početku studije te nakon 3 mjeseca. Između toga će vas ispitivač telefonski 
kontaktirati te ga možete pitati ako i mate kakvih nejasnoća. 
 
 
KOJE SU ZA VAS MOGUĆE PREDNOSTI I KORISTI OD SUDJELOVANJA? 
Saznat ćete najnovija upute o liječenju venskog ulkusa. 
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MORATE LI SUDJELOVATI U ISTRAŽIVANJU? 
Vi ćete u potpunosti slobodno i samostalno odlučiti hoćete li u ovom istraživanju sudjelovati ili 
ne. Vaše sudjelovanje je dragovoljno i u bilo koje vrijeme, bez navođenja razloga, imate se 
pravo bez ikakvih posljedica povući iz istraživanja. U tom slučaju ćete se nastaviti dalje liječiti 
na način koji je uobičajen za Vašu bolest. Ako odlučite prekinuti svoje sudjelovanje u 




POVJEERLJIVOST I PRAVO UVIDA U DOKUMENTACIJU 
Svi Vaši osobni podaci biti će pohranjeni i obrađivani u elektroničkom obliku, a voditelj projekta 
i njegovi suradnici su dužni u potpunosti poštivati propisane postupke za zaštitu osobnih 
podataka. U naše baze podataka Vi ćete biti uneseni prema inicijalima imena i prezimena i 
pomoću posebnog koda. Vašu medicinsku dokumentaciju će pregledavati samo voditelj 
projekta i njegovi suradnici, a Vaše ime nikada neće biti otkriveno trećim osobama. Pristup 
Vašoj dokumentaciji mogu imati i predstavnici Etičkog povjerenstva u ustanovi u kojoj se 
liječite (lokalno etičko povjerenstvo) te predstavnici Etičkog povjerenstva Medicinskog 
fakulteta, koje je odgovorno za odobravanje i nadzor nad provođenjem ovog istraživanja. 
 
 
ZA ŠTO ĆE SE KORISTITI PODACI DOBIVENI U OVOM ZNANSTVENOM ISTRAŽIVANJU? 
Podaci dobiveni u ovom znanstvenom istraživanju mogu biti korisni u kliničkoj praksi, ali i u 
svrhu daljnjeg razvoja i unapređenja znanosti. Stoga se očekuje da se ti podaci objave u 
odgovarajućim znanstvenim časopisima i publikacijama. Pri tome će Vaš identitet ostati u 
potpunosti anoniman i zaštićen. 
 
 
TKO ORGANIZIRA I FINANCIRA OVO ISTRAŽIVANJE? 
Istraživanje financira voditelj istraživanja. 
 
 
TKO JE ODOBRIO OVO ISTRAŽIVANJE? 
Ovo istraživanje je odobrilo Etičko povjerenstvo Kliničke bolnice Dubrava, Opće bolnice 
Bjelovar te Opće bolnice dr.T.Bardek iz Koprivnice, nakon temeljite analize dostavljenog 
prijedloga istraživanja i prateće dokumentacije. Istraživanje se provodi u skladu sa svim 
primjenljivim smjernicama čiji je cilj osigurati pravilno provođenje istraživanja te sigurnost 




KOGA MOŽETE KONTAKTIRATI ZA DODATNE OBAVIJESTI I UPITE? 
Ako su Vam potrebne bilo kakve dodatne informacije, ili imate dodatnih pitanja, slobodno se 
obratite voditelju projekta ili njegovim suradnicima, kako slijedi: 
 
 
Ime i prezime osobe za kontakt: MIRNA ŽULEC 
 
 
Broj telefona voditelja projekta: 099 723 37 27 
 
 
TKO ĆE JOŠ BITI OBAVIJEŠTEN O OVOM ISTRAŽIVANJU? 




O VAŠOJ PISANOJ SUGLASNOSTI ZA SUDJELOVANJE U OVOM ISTRAŽIVANJU 
Preslik dokumenta (potpisne stranice) koji trebate potpisati ako pristajete sudjelovati u ovom 








Oba obavijest je sastavljena u skladu s odredbama Zakona o zdravstvenoj zaštiti Republike 
Hrvatske (NN 121/03) i Zakona o pravima pacijenata Republike Hrvatske (NN 169/04). 
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1. How long do you have an ulcer/ulcer? Is it the first time, or you had it before? 
2. What do you think is the cause of ulcers? 
3. Describe what medical treatment was done for ulcer healing? 
4. Please describe the local wound treatment you had for your ulcer. 
5. What is the local treatment in the last 30 days? 
6. Do you apply compression therapy? What kind? Do you know what the purpose of 
compression therapy is? 
7. Which treatment do you find the most efficient for ulcer healing? 
8. Do you self-treat your wound? When and why? Please describe what you do. 
9. Did you sometimes think about changing local wound therapy by yourself? Please let me 
know why? What did you do? 
10. Where you get information about your ulcer therapy? 
11. Does someone help you with self-treat? Who? How he/she helps you? 
12. Overall, what do you find as the most significant obstacle/problem in healing your wound 
and generally in wound healing? 
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10.5. Appendix 5: Focus group scenario 1 Introduction 
- Greeting and research introduction 
- Main goal 
- Purpose and focus group process 
- Presentation with equipment and recording 
- Introduction to main principles of discussion in focus group 
- Anonymity 
- Introduction of focus group participants 
 
Sharing information about the research 
Moderator: 
After qualitative research, which was conducted with VLU patients, I found out the main 
reasons for self-treat and main gaps in their VLU management knowledge. 
On that basis, I made educational leaflets with things I think VLU patients need to know. 
With this meeting, I'd like to find out your ideas and opinion about the leaflet, its strengths 
and limitations. 
Your recommendations will be included in the leaflet so this will be a very unique and 
special product of different health care professionals involved in patient care. 
 
 Socio-demographic data about focus group participants  





• What's your proffesion?   
• When do you see VLU patients? 
• How long is your professional experience? 
• Number of years:    





Questions for focus group 
 
• What do you think VLU patients need to know about their illness? What do they know 
now? 
• Do you think that patients self-treat their wounds? What do you think about why they do 
it? 
• Do you sometimes talk to patients about it? What do they say about it? 
• What do you think about his leaflet? What do you like about it? What you think should 
be changed? Which additional information should be included? 
• Patients said they do not use compression therapy a lot. What do you think about it? Also, 
they sometimes complain there are not enough home care nurse visits? 




1. What themes that showed as the most important? 
2. What information have to be mentioned in the study? 
4. What information should be implemented in the leaflet? 
5. What things didn't we expect? 
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10.6. Appendix 6: Questionnaire – quantitative part 
 
This is a questionnaire in which we’re going to ask you some questions about your 
ulcer. This questionnaire is anonymous, which means your answers will be shown to no one 
else; instead, they’ll be processed together with the answers of all other patients that took part 
in this research in order to get a better look at the patients’ experiences with ulcers. The results 
will also be used in a doctoral thesis. 
These questions have no right or wrong answers; we only care about your experience 
with ulcers. 
By taking part, you’ll help give us a better understanding of the problems you face as a 
patient. Your participation is of great value to us, so we ask for 20 minutes of your time, so we 
can answer the questions together. Shall we begin? 
At the start, we’ll ask you a couple of general questions related to your ulcer, to shape a context. 
 
1. For how long have you been having this ulcer? Please, answer in months. 
 
2. Have you had this ulcer in an earlier instance, or is this the first time it showed up? 
 
a) Yes, I’ve had it before. 
b) No, this is the first time this ulcer shown up. 
 
3. When was the first time the ulcer showed up? It’s not necessary that you remember the exact date, your 
estimation in years will suffice. 
 
4. How many times have you had this kind of ulcer? 
 
5. Who does dressing change of your ulcer? You can choose more than one answer. 
 
a) Myself 
b) Informal caregivers (spouse, chidren…) 
c) Home care nurse 
d) Nurse at general practitioner 
e) Nurse in a hospital 
f) Somebody else:    
6. Who has been changing the dressing your ulcer regularly in the last month? We’ll pick at most two answers. 
 
a) Myself 
b) Informal caregivers 
c) Home care nurse 
d) Nurse of your family doctor 
e) Nurse in a hospital 
f) Somebody else:    
 




c) When no one else can help me 
d) When it soaks my bandage 
e) Some other time:    
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8. What are the reasons you don’t self-treat ulcers? More than one answer possible. 
 
a) I don’t dare 
b) I trust professional personell 
c) Because of physical impairment (bad vision, not enough hand strength, etc.) 
d) Informal caregivers do it better 
e) Another reason:    
 
9. Do you use compression therapy? Which of the following do you use? Pick only what you personally use, more than 
one answer possible. 
 
a) Yes, elastic bandage 
b) Allocated sock 
c) Allocated multi-layer bandage 
d) Compression socks 
e) Something else:    
f) I don’t 
 
10. What is your personal opinion on compression therapy? Do you think it helps? 
 
a) I don’t know what compression therapy is for. 
b) Yes, I think it helps 
c) No, I don’t think it helps 
 
11. Now we are going to read you a few statements, and you tell us your level of agreement with each statement; in this 
case, number 1 means you completely disagree while number 5 means you completely agree. 
 
Statement 1 2 3 4 5 
The purpose of 
compression therapy is to 
reduce the swelling. 
1 2 3 4 5 
Compression therapy isn’t 
helpful 
with my ulcer. 
1 2 3 4 5 
The brochure that I received, 
about my ulcer treatment, 
helped me a 
great deal.* 
1 2 3 4 5 




What we want to know now is your stand about specific topics. We will read you a question and possible 
answers, and you pick the one that best fits you and your situation. 
 
12. When I’m resting, the best position for legs is: 
 
a) On the floor 
b) On the bearing 
c) On the bearing, but above heart level 
 
13. The cream can be applied on the skin around the ulcer: 
 








c) I don’t know 
 




c) I don’t know 
 
 




c) I don’t know 
 




c) I don’t know 
 
18. The best diet, when having an ulcer, must contain: 
 
a) Meat, fish, eggs 
b) Bread, pasta, potatoes 
c) Bacon and cured meat 
d) I don’t know 
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19. I need to refer to a doctor or a nurse when: 
 
a) The ulcer smells unpleasantly: YES NO I DON’T KNOW 
b) The ulcer is bleeding: YES NO I DON’T KNOW 
c) The ulcer overly leaks: YES NO I DON’T KNOW 
d) The ulcer is becoming yellow and green: YES NO I DON’T KNOW 
e) The ulcer area becomes painful YES NO I DON’T KNOW 
 
20. The wound dressing must be changed: 
 
a) Every 3 days 
b) When necessary, when it leaks 
c) When it starts stinging 
 
21. How many gloves do you use in one dressing change?  
 
22. Where do you dispose them?  
 
23. The most important part of my ulcer treatment is __________________ 
 
24. The best sort of activity that helps my ulcer heal is ______________________ 
 
At last, a few questions about you: 
 
25. What’s your age?    
 
26. Gender: M F 
 
27. Qualification: Low-skilled High school education University degree 
 
28. Your working status: 
a) Employed 
b) Retired 
c) Unemployed, but not retired 
 
29. Who lives with you? 
a) I live alone 
b) Spouse/partner 
c) Spouse/partner and children 
d) Retirement home 
e) Family 
 
There, we’ve reached the end of the questionnaire. You’ve helped us a lot with your answers. 
Thank you for your cooperation. 
